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CESAREAN SECTION IN MASSACHUSETTS IN 1939* 
Rosert L. DeNormanpiz, M.D. 


BOSTON 


HE following report on cesarean sections per- 

formed in Massachusetts in 1939 is the third 

in the five-year study.t Three additional ques- 

tions were included in the questionnaire this year 

the name of the consultant, the name of the op- 
erator and the birth weight of the baby. 

The questionnaires were sent to one hundred 
and seventy-two licensed maternity hospitals, and 
replies were received from all but two. One 
hospital had been closed, and the records were not 
available. How many cesarean sections were done 
in this hospital is not known. It was found, how- 
ever, that in 1 cesarean section done there the pa- 
tient died after transfer to another hospital. The 
other that did not reply was a small hospital that 
had changed ownership. Its records were not avail- 
able. In forty-two small hospitals, no cesarean sec- 
tions were performed. 


* * * 


In Massachusetts in 1939 there were 62,575 live 
births and 1765 stillbirths, a total of 64,340. Of 
these, 52,697 were reported to us as having oc- 
curred in hospitals. There were 1984 cesarean sec- 
tions performed and 12 hysterotomies, a total of 
1996 abdominal deliveries, or an incidence of 1 in 
32.2, compared with 1 in 30.3 in 1937 and 1 in 28.7 
in 1938. 

Table 1 gives a summary of the abdominal de- 
liveries. The only significant change in this table 
is the marked increase in the number of sections of 
the extraperitoneal type. There were 20 in 1937 
and 14 in 1938, compared with 34 in 1939. The 
reason for this increase is the new operative technic 
developed by Dr. Waters. There were 31 cases of 
the Waters type, 1 of peritoneal exclusion and 
only 2 of the Latzko type. 

A short analysis of these 34 cases is interesting. 
Of the 31 patients on whom the Waters operation 

*Read before the Fall River Medical Society, January 28, 1941, and before 
the Boston Obstetrical Society, February 18, 1941. 


+The other two were published in the December 1, 1938, and July 11, 
1940, issues of the New England Journal of Medicine. 


was performed, 17 made uneventful recoveries. Of 
these, however, 4 were not in labor, nor were the 
membranes ruptured; the operators obviously 
wished to try out the new technic. Of the 13 re- 
maining cases of uneventful recovery, 7 patients 


Tasie 1. Summary of Abdominal Deliveries. 





OPERATION No. or Cases 


Cesarean section ica aes ; aes 1984 
Emergency ...... ; 921 
Elective SinG ecsbnske : vas 1059 
Not reported ; oa 5% 4 
Type of operation: 

Low . ; ae 1003 
Classic etewestnst® 898 
Latzko or extraperitoneal cates 33 
Peritoneal exclusion couuas pea 1 
PEG sents wikaveded he tikenetatedasseuN 26 


Not reported , 23 


In labor , : ? 616 


Not in labor ..... 1302 

Not reported 66 

Membranes ruptured . 313 

Membranes unruptured 1600 

Not reported 71 
Hysterotomy 12 


Total 1996 


had unruptured membranes, and 4 of these were 
in labor only eight to fourteen hours. The re- 
maining 3 had labors of twenty-five, forty-eight and 
seventy-two hours. Of the 6 patients with ruptured 
membranes, 4 were in labor twenty-eight to thirty- 
six hours, with membranes ruptured from ten to 
thirty-two hours. One was in labor thirteen hours, 
with membranes ruptured twelve hours, and at op- 
eration a large hydrocephalic baby weighing 11 
pounds, 5 ounces was delivered. In the last case 
in this group, forceps delivery was attempted 
twice but failed. This case I shall discuss later. 
In the remaining 17 cases with the extraperi- 
toneal type of operation, 2 patients died, and the 
others were reported as having had febrile conva- 
lescences. This group includes the 2 Latzko opera- 
tions, the peritoneal exclusion and 12 of the 
Waters type. The answers to the questionnaires 
do not give the complete picture of these cases, 
and it is not fair to comment too harshly without 
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further study. I record the summary of the analy- 
sis. The 2 patients that died, both following Waters 
operations, I shall refer to later under maternal 
deaths. 

One patient on whom a Latzko operation was 
performed was in labor for thirty-six hours, with 
membranes ruptured for forty-eight hours. She 
is reported to have had a temperature on entrance 
to the hospital. She had a stormy convalescence, 
with a fever during her entire stay in the hos- 
pital, and was finally discharged from the hospital 
with a draining wound. The other patient on 
whom a Latzko operation was done was in labor, 
with ruptured membranes for eighteen hours. She 
had distention and fever for some days, but was 
discharged well. Both babies were discharged 
well. At birth they weighed respectively 7 pounds, 
2 ounces, and 6 pounds, 14 ounces. 

In the peritoneal exclusion case, the patient was 
in labor sixteen hours, with ruptured membranes 
ten hours. The baby was presenting by the breech 
and was delivered alive. The only note made on 
this case was that the convalescence was febrile. 

The 12 cases of the Waters type of section that 
had febrile puerperiums remain to be analyzed. 
Two patients were not in labor, and the mem- 
branes were not ruptured. Of the remaining 10, 
4 were in labor from twelve to twenty-three hours, 
and 6 from twenty-four to forty-eight hours. Of 
these 10 cases, in 1 the membranes were not rup- 
tured, in 1 they were ruptured less than eleven 
hours, in 5 from twelve to twenty-three hours, 
in 2 from twenty-four to forty-seven hours, and 
in 1 forty-eight hours. The type of labor is not 
recorded in all, but in several it was noted to be 
only fair or poor, and in a few it was reported 
to have been hard. 

The following complications were reported as 
occurring in these 12 patients. Two developed 
bronchopneumonia, and 1 a so-called “upper re- 
spiratory infection.” Three developed pyelitis. One 
was reported as having septicemia, pneumonia, 
pulmonary embolus and empyema, and was trans- 
fused twice. Another was reported as septic, de- 
veloping a pelvic phlebitis, pyelitis and embolus, 
and was twice transfused. Another, reported as 
having a febrile puerperium with endometritis, 
had an embolus. One is reported as having had 
a stormy convalescence, which was never serious. 
The 2 final cases were simply reported as septic. 
In this group, all the babies lived. 

The number of Porro operations performed — 
26 —is approximately the same as that in the two 
previous reports. Two of the 26 patients died. 
There is no need to analyze all the indications 
for these Porro operations, since they will be taken 
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up later under the various indications for opera- 
tion. There are, however, several that should be 
commented on here, because they might other- 
wise be overlooked. In 4 cases no recorded indi- 
cation is given in the questionnaires. In 1 of 
these cases a Porro operation was done after a 
twelve-hour test of labor with a breech present- 
ing. The baby weighed 6 pounds, 8 ounces. Two 
other were repeat elective sections. The 
fourth operation was done on a forty-four-year-old 
primipara following a twelve-hour labor, and a 
contraction ring was found. The baby in this 
case was stillborn. A thin scar of a previous sec- 
tion was the recorded indication for 1. In 1 case 
a branch of the uterine artery was torn at the 


cases 








Tasce 2. Indications for Hysterotomy. 
INDICATION No. or Cases 
Cardiac disease 5 
Hypertension 2 
Nephritis 1 
Manic-depressive insanity 2 
Hereditary chorea 1 
Increasing toxemia 1 
Total 12 


| 
| 
| 


cesarean section, and a Porro operation was done 
at once. In another case, an elective repeat section, 
the uterus continued to bleed, and a Porro was 
thought to be indicated. The baby in this case 
weighed but 5 pounds. 

The final case in this group on which I wish 
to comment is that of a patient with membranes 
ruptured fourteen hours, in labor twelve hours. 
It is recorded that free pus was found in the 
uterus, yet the patient made an afebrile con- 
valescence. The baby weighed 11 pounds, 8 ounces, 
and died on the eighth day. At autopsy both kid- 
neys showed free pus. 

Table 2 shows the indications for the 12 hysterot- 


Taste 3. Types of Anesthesia. 
ANESTHETIC No. oF CASES 
Nitrous oxide, oxygen and ether 1255 
Ether . 194 
Cyclopropane 136 
Spinal 185 
Nitrous oxide and oxygen . , 18 
Avertin, and nitrous oxide, oxygen and ether 29 
Loca! . 22 
Other 135 
Not reported 10 
Total 1984 
omies. These are clear, and no comment is nec- 
essary. 


Table 3 records the types of anesthesia. The 
use of spinal anesthesia has increased slightly, and 
the use of cyclopropane has dropped. The others 
remain in relatively the same proportion. Un- 
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der the heading “Other” are grouped various 
combinations that were used and some of the 
newer anesthetics. Two deaths apparently must 
be assigned to anesthesia, and they will be re- 
ported under the maternal deaths. 

Table 4 shows the reported indications for opera- 


tion in cases in which the baby died. Although 


Taste 4. Indications for Operation in Cases with Death 
of the Baby. 








EMERGENCY ELECTIVE 


INDICATION CESAREAN CESAREAN 

SECTION SECTION 
Separated placenta 33 1 
Placenta previa 4. 3 


Toxemia and nephritis..... 5 
Previous cesarean section. . i 22 


Prolonged labor , $ - 
Contracted pelvis .. ! 2 
Ruptured uterus 2 

Previous operative attempts 

Desire of patient ] 
Eclampsia . 3 

Test of labor 5 - 
Previous disaster 1 2 
Cardiac disease l 2 
Pyelitis - l 
Diabetes 2 
Amputation of cervix 1 
Malposition - 
Hydrocephalus - 
Anencephalus by x-ray ! 


Hydramnios 
Elderly primipara 
Disproportion 
Breech 


Tonic uterus ! = 
Surgical emergency ; H - 
Bizarre . 
Obstructing tumor 
Not reported 

Totals 124 49 





the actual number of babies lost is lower, the per- 
centage is slightly higher than that in 1938. 

It is difficult to tell from the questionnaires in 
how many of these sections the first two indica- 
tions in Table 4 were for the best interests of 
the patients. Undoubtedly many were question- 
able, for some were done at five or six months’ 
gestation, and in many of the previas the babies’ 
weight was reported to be 4 pounds or less. One 
such patient, on whom a Porro was done, is re- 
ported as having moderate bleeding at six months. 

Under “Toxemia and nephritis,” 12 babies were 
lost. There is always a serious risk to the babies 
in these cases, and the loss of 12 is not surpris- 
ing. It is only by careful prenatal care that the 
number and severity of the toxemias can be re- 
duced, and so long as such care is not given deaths 
from this cause will continue. 


Thirty-two babies were lost following cesarean 
section done because of a previous section. Of 
the 10 classified under “Emergency,” 3 were lost 
because of ruptured uteri, 3 because of premature 
labor, — the babies weighing less than 5 pounds, — 
2 because of separated placentas,—1 of these ba- 
bies being macerated, — 1 because of erythroblasto- 
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sis and 1 because of alleged congenital heart dis- 
ease, although no autopsy was performed. 

In the elective repeat sections, 22 babies were 
lost. The cause of 7 of these deaths was atelecta- 
sis or prematurity; 4 infants had malformations 
incompatible with life; 2 died from erythroblasto- 
sis; 2 died from toxemia; 2 were stillborn, 1 of 
these being macerated; 1 each died from hemor- 
rhagic disease of the newborn, cerebral hemorrhage 
and congenital heart disease; and 2 died from 
complications arising after birth, 1 from abscess 
of the lung and 1 from bronchopneumonia. 

It is obvious that some of these deaths were 
unavoidable, but unless all the 32 original cesarean 
sections were necessary, through the repeat sec- 
tions the patients were subjected to an operative 
procedure that failed to give a living baby. 

It is difficult to explain why the babies were 
lost in many of the elective sections. It seems 
hardly reasonable to perform a section on a known 
malformed fetus, and it is a doubtful procedure 
on a patient presenting hydramnios. 

As in the elective sections, some of the emer- 
gency deaths were unavoidable. But the loss of 
so many babies shows conclusively that the choice 
of a cesarean section in some cases was, to say 


. the least, questionable. It must be recorded that 


in 4 of the emergency sections the fetus was 
macerated. Reasonably good judgment was lacking. 

Table 5 shows the indications given for opera- 
tion. It is arranged approximately as that in the 
other reports. 

There is no need to comment on each indica- 
tion. Contracted pelvis and disproportion total 
336. Of these, 179 were classified as contracted 
pelvis. One hundred and thirty-seven of the 179 
patients had no labor. One baby weighed under 
5 pounds, 14 under 6 pounds, 51 under 7 pounds 
and 61 under 8 pounds —a total of 127 babies of 
average size. One woman said to have had a 
large baby was operated on and delivered of 
twins. There were 39 babies weighing over 8 
pounds, and 12 cases in which the birth weight 
was not recorded. One hundred and fifty-seven 
cases are classified under “Disproportion.” Sev- 
enty-four of these had no labor, and a section was 
done presumably because the operators regarded 
the babies as too large for a normal delivery from 
below. Analysis of the weights of the babies shows 
2 under 5 pounds, 2 under 6, 21 under 7 and 
57 under 8 pounds. Seventy babies weighed 8 
pounds or over, and in 5 cases the birth weight 
was unrecorded. 

Under the indication “Contracted pelvis,” 82 
cesarean sections were done without consultation, 
but under “Disproportion,” there were only 40. 
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Farther down in the list of indications, 164 cases 
are classified under “Test of labor.” In these, 1 
baby weighed under + pounds, 1 under 5, 4 under 
6, 23 under 7 and 47 under 8 pounds. There were 
74 weighing 8 pounds or over, and in 14 cases 
the weight was not reported. 

If the number of babies weighing under 7 pounds 
in these 3 indications are added together, the total 


is 120, or 24 per cent of the 500 cesarean sections 


TaBLe 5. 
N N No. oF CASES 

Previous sectic 608 
Contracted pelvis and disproport 36 
Placenta previa 15 
Separated placent S¢ 
Toxemia s 
Eclampsia 11 
Malposition of baby 

Breech 5 

Transverse 

Brow 

Face ¢ 
Dystocia . 

Dystocia . 9 

Labor without progress 3 

Test of labor 164 

Cervical dystocia 24 
Previous surgical operations 

Repair of perineum 13 

Amputation of cervix 9 

Repair of cervix 5 

Myomectomy 4 

Pelvic surgery 3 

Repair of fistula 2 
Associated medical condit s 51 

Cardiac disease 24 

Tuberculosis 2 

Diabetes 16 


performed. But the total number of babies under 
8 pounds is 285, or 57 per cent of the number 
of sections done for these three indications. There 
can be but one conclusion from these figures: that 
a large number of the sections are totally un- 
justified. 

I have already spoken about the questionable 
procedure of performing sections on some of the 
patients with placenta previas and separated pla- 
centas. 

There has been a marked drop this year in the 
number of sections for toxemia, but the number 
for eclampsia remains about the same. In the 11 
cases of eclampsia, 2 mothers and 3 babies died. 

Under the indication “Dystocia,” there were 9 
In 1, labor was mild, and the length was 
not reported. The other 8 had labors of from 
thirty-four to seventy-two hours. Two cesarean 
sections were by the Waters technic, and the 
others were of the low type. All the babies were 
discharged well. Five of these patients had febrile 
puerperiums and for a time gave considerable 
worry to the operators. 

There are 23 cases under “Labor without prog- 
Two patients were reported as having 


cases. 


ress.” 
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labor under twelve hours, 2 from twelve to twenty- 
three hours, 13 from twenty-four to forty-seven 
hours, 3 from forty-eight to seventy-two hours, and 
in 2 the length of labor was not reported. In this 
group, + babies were lost and there was 1 hydro- 
cephalic case. Six of these women developed 
severe puerperal sepsis, but ail, fortunately, recov- 
ered. Seven of the babies weighed under 7 pounds, 


and 1 of these was under 6. Several of the babies 


Indications for Cesarean Section. 


No. oF Cases 


N Al XN 

Mu r er r 

D , 

Pye Z 

( r ) 
] € 52 
—— 58 
I ' t 5 
oO ‘ rs (f 24 
k res 6 

; 
H 4 
t Ww € ¢ s - 
} e } 

Re ) 

< 1 
Ruptu ute 8 

Ss , 

Pre is S¢ ) 
I uterus l 
Postmatu r 3 
M € 4 
Ma \ l 
Frr s l 
Sur ct Vy l 
E re 3? 
Not re ed 52 
I l 1984 


that died were not weighed. It is well to note 
here that all babies should be weighed, whether 


they are born alive or dead, for comparison in fu- 
ture deliveries. 

Twenty-four cases are classified under “Cervical 
In 1 the operation was done _ before 
labor began, because of a badly scarred and lacer- 
ated cervix. A second was done after eight hours 
of labor for Two of the pa- 
tients in this group were in labor for two days, 
2 tor three days and 1 for four days, but the signif- 
icant remark was made in this questionnaire that 


dystocia.” 


“cervical atresia.” 


the patient had “several bouts of false labor dur- 
ing this time.” All the other patients were in labor 
from eighteen to twenty-four hours, except in 4 
cases in which the length of labor was not re- 
ported. In 15 cases the membranes were not rup- 
tured. Six of these patients had a febrile puer- 
perium. All the babies were born alive. Six 
weighed under 7 pounds, and 1 weighed only 3 
pounds, 13 ounces. One mother died, and _ this 
case will be discussed later. 

No comments are necessary on the 36 
classified under “Previous surgical operations,” 
except to note that following an amputation of 


cases 











\SES 
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the cervix the section should, if possible, be an 
elective and not an emergency one. 

Under “Associated medical conditions” there are 
51 cases. It is an interesting fact that because of 
the control of diabetes by the use of insulin, the 
number of diabetic patients who become preg- 
nant is increasing. All the mothers and all but 2 
babies in this group lived. 

No babies died under the indications “Fetal 
distress” and “Prolapsed cord.” In 2 of the latter 
cases the prolapsed cord was in the first of twins. 
In 1 of these cases the mother had an extremely 
stormy convalescence, was septic, developed a 
phlebitis, but eventually recovered. 

In 1 case of “Fetal distress,” it was noted that 
the mother had no labor but that the fetal heart 
was slow. A section was done, and a baby weigh- 
ing 5 pounds, 8 ounces was delivered. The heart 
continued slow, and a diagnosis of congenital 
heart block is recorded. 

Again I regret having to report cesarean sec- 
tions done following operative attempts at deliv- 
ery from below. At best it is a dangerous proce- 
dure, and should not be attempted unless the pre- 
vious operative attempts have been made with 
most meticulous care. The seriousness of this pro- 
cedure is demonstrated by the fact that 4 mothers 
and 3 babies died in cases in which operative at- 
tempts had failed. The maternal deaths I shall 
report later in this paper. There is 1 case, how- 
ever, on which I wish to comment, not as an il- 
lustration of good obstetrics but of good luck. After 
two days of slow, irregular labor, the patient be- 
came fully dilated. The head remained high. 
A forceps was applied by the house officer with- 
out success. The visiting surgeon was sent for, 
and the note on the questionnaire says, “With con- 
siderable amount of pull, no give for him. There- 
fore a cesarean was decided on.” It is recorded 
that a Waters type of section was done, and the 
patient made an uneventful convalescence, the 
baby weighing 9 pounds, 7 ounces. 

Regarding the indication “By request or for 
sterilization.” I can only repeat what I have said 
so many times before: that to me it is utterly un- 
justifiable to do a cesarean section simply at the 
request of the patient or only to sterilize. In 1 
section done at the patient’s request, the baby was 
lost. The surgeon who operated must have found 
it difhcult to justify such an operation with the 
loss of the baby. 

Under “Ruptured uterus,” 2 spontaneous rup- 
tures were reported and 6 cases in which previous 
sections had been done. All the mothers lived, 
and 3 babies were born alive. One of these pa- 
tients had had a longitudinal low-flap section in 
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the first pregnancy, followed by two normal de- 
liveries. In this, the fourth pregnancy, rupture 
occurred after twenty-four hours of labor, the baby 
weighing only 5 pounds. 

Another interesting case in this group is that 
of a patient admitted to a hospital in shock. The 
operator writes: 


The ovum was found to be completely in the ab- 
dominal cavity and the uterus well shut down with a 
rupture extending from the left cornu to the region 
of the cervix on the right side. There was a good 
deal of amniotic fluid in the sac, which was opened to 
extract a dead baby. The tear in the uterus was re- 
paired and a drain placed to the pelvis. The patient 
made an uneventful recovery. She later returned for 
sterilization. 


This case is classified as a spontaneous rupture. 
The patient had been in labor for two or three 
days, and had been etherized, but it was reported 
that she had not been operated on. 

Under the indication “Postmature,” there is only 
1 case on which I wish to comment. The ques- 
tionnaire states, “Head not in the pelvis, overdue 
two weeks.” A section was done without a con- 
sultation, and a baby weighing 5 pounds, 8 ounces, 
was delivered. 

The indication for 4 sections is given as “Malfor- 
mation of the fetus.” Three were hydrocephalic, 
and 1 was anencephalic. This does not mean that 
these were the only malformed babies in this series; 
others occurred, but the malformation was not the 
primary cause for the section, as in these 4 cases. 

Two of these cases, it is recorded, had x-ray ex- 
aminations. In 1 case the baby weighed 5 pounds, 
8 ounces, and as it was being delivered through 
the incision the head collapsed. The notes on the 
second case say that “the patient had two premature 
births at five and six months, and both children 
died. In view of the x-ray findings and a very large 
child, it was thought best to do a cesarean section.” 
The weight of this anencephalic monster is not 
given. In 1 case the baby weighed 11 pounds, 5 
ounces, but it is not recorded that an x-ray film was 
taken. The final case also has no record of an x-ray 
examination. The baby weighed 7 pounds, 8 
ounces, and the patient was operated on after, it 
is said, three days of labor. She had a pulmonary 
embolus, which eventually cleared up. 


The 1 case of “Error in diagnosis” was that of a 
general surgeon operating for a large ovarian cyst. 
The “Surgical emergency” was the case of a 
woman brought to the hospital im extremis. The 
abdomen was opened, and pus poured out. The 
patient had had no previous medical care. The ba- 
by was stillborn, and the mother died on the table. 
Thirty-two sections were for indications clas- 
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sified as “Bizarre.” I shall not attempt to enumer- 
ate each of these indications, but I do wish to men- 
tion a few: “A highly resistant luetic”; “dis- 
tinct endocrine type”; “severe pain in the right low- 
er quadrant”; “undilatable soft parts” (this patient 
was not in labor, a cesarean was done, and the baby 
weighed 5 pounds, 14 ounces); “interlocking 
twins”; “multiparity.” Three sections were done 
for so-called “dystocia,” yet 2 patients had no labor 
and 1 had labor for only four hours, and the babies 
weighed respectively 6 pounds, 2 ounces, 5 pounds, 
1 ounce, and 7 pounds, 2 ounces. There were 2 
cases of cervical dystocia, but the patients had no 
labor. One baby weighed 6 pounds, 15 ounces, and 
the other eight pounds. These 2 cesarean sections 
were done by the same surgeon. It is obvious that 
he wanted to do a section on the patients. There 
is no recorded adequate indication. Three patients 
were said to have a floating head, and were not in 


labor. One indication was “primary inertia with 


torsion of the uterus.” There was no labor. In 
Taste 6. Summary of 54 Cases with Maternal Death. 
Data No. oF Cases 
Emergency operation 45 
Elective operatic 9 
Type of operatior 
Low 24 
Classic 2 
Porro 2 
Waters 2 
In labor 29 
Not ia labor 5 
Membranes ruptured 15 
Membranes unruptured 39 
Babies: 
Living 42 
Dead 12 





a final case the patient was said to have had a pre- 
vious dystocia in her first labor, but did not go 
into labor this time. A 6-pound baby was deliv- 
ered. 

It is reported that 68 patients were sterilized at 
the time of the section. 

Table 6 presents a summary of the 54 cases with 
maternal death. It needs no comment. 

In Figures 1 and 2 the data on the maternal 
deaths are presented in the same manner as in 
1938. Figure 1 analyzes the 9 elective sections, 
and Figure 2 the 45 emergency operations in which 
death occurred. Some of these cases have already 
been remarked on. Others need no analysis. 

For 1939 there was an encouraging drop in the 
number of deaths following elective section, only 
9 cases being so classified. 

Of the 4 deaths giving sepsis as the cause of 
death, the indication was “contracted pelvis” or 
“disproportion” in 3 and “repeat section” in 1. 
This last patient was prepared for operation one 


NEW ENGLAND JOURNAL OF 


MEDICINE June 5, 194] 
morning, but the membranes ruptured during the 
night and a section was done within an hour. 
One patient had a hard operative delivery with 
the first baby and a large baby in the present preg- 
nancy. She was sterilized following the cesarean 
section, and the appendix was removed. The op- 
erator, a general surgeon, did not ask for a consulta- 
tion. In this case the sepsis may have originated 
from the appendectomy. It is a possible cause, 


CAUSE OF DEATH 


NDICATIONS 


5 REPEAT SEPSIS 4 
~ EMBOLUS 2 
3 CONTRACTED PELVIS CARDIAC 1 


ANESTHESIA 1 


\ 
\ 


1 CARDIAC DISEASE ‘HEMORRHAGE 1 


Figure 1. Maternal Deaths in 9 Elective Cesarean Sections. 
and therefore this operation at the time of a cesa- 
rean section is always contraindicated. 

The third patient was a dwarf with a contracted 
pelvis. On entrance to the hospital it is reported 
that she had a temperature of 101°F., with a neg- 
ative physical examination. Distention occurred 
in twenty-four hours. The temperature and pulse 
continued to rise, and the patient died on the 
morning of the fifth day. The death certificate 
gave “paralytic ileus” as the cause. 

In the final case of sepsis, a staphylococcal bac- 
teremia, section was performed because of a “pel- 
vic outlet smaller than the average.” The baby 
weighed 6 pounds, 13 ounces. 

The 2 deaths from embolus were in repeat sec- 
tions, one occurring on the sixth day and the other 
as the patient was being helped up the steps to her 
home on the eleventh day. 

The cardiac patient was decompensated, was op- 
erated on under local anesthesia, grew steadily 
worse, and died on the sixth day. 

The death assigned to anesthesia occurred in 
a repeat section. The patient took the anesthetic 
poorly and had to be resuscitated in the middle 
of the operation. Twelve hours after operation 
she developed considerable distention, with a tem- 
perature of 102°F. Distention increased, the tem- 
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perature ranging about 103°F.; she died on the 
sixth day. The death certificate gave bronchopneu- 
monia as the cause of death. 

The final death following elective cesarean sec- 
tion occurred in a repeat section three hours after 
operation. The cause of death on the certificate 
was “surgical shock, embolus.” When the oper- 
ator attempted to remove the placenta it was 
found to be an accreta. The patient bled profuse- 
ly, and a Porro operation was done immediately. 
Salt solution was given subpectorally at once. 
While preparations were being completed for 
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Ficure 2. Maternal Deaths in 45 Emergency Cesarean 
Sections. 


transfusion, the patient died. In this case there 
was a delay of at least two hours in transfusing. 
Had this patient been transfused promptly, her 
life might have been saved. 

Forty-five patients died following emergency sec- 
tions. In these cases, 22 deaths were assigned to 
sepsis. Fourteen were so designated by their physi- 
cians on the death certificate. 

One of these cases I report in detail. The pa- 
tient was a thirty-year-old primipara in labor some 
forty-five hours, with membranes ruptured an un- 
known number of hours. Dilatation was very 
slow. Two vaginal examinations were made. A 
section was finally decided on. The temperature 
was reported as 102.6°F. Before the section, of 
the classic type, was done by a general surgeon, 
a low pressure 5-gallon douche was given. After 
the operation, the patient showed signs of sepsis, 
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and in spite of intravenous fluids, sulfanilamide 
and a transfusion, died on the seventh day. 

The other 8 cases, not so designated by their 
physicians, I have placed under sepsis because of 
the history that was obtained in the maternal 
mortality study, and they may need explanation. 
In 4 cases the cause given on the certificate was 
“paralytic ileus,” with or without toxic or acute 
myocarditis, and in 1 case the cause given was 
“acute dilatation of the stomach.” There can be 
no question that these 5 deaths should be attributed 
to sepsis. In 1 case the certificate gave “uremia” 
as the cause of death. The patient did have sup- 
pression of the urine, but she also was septic. An- 
other case gave “toxemia and hemorrhage follow- 
ing a separated placenta” as the cause of death, but 
from the interview with the physician and from 
the hospital record the death was definitely thought 
by the investigator to have been caused by sepsis. 
In the final case the cause of death on the certif- 
icate was “right lobar pneumonia.” The evi- 
dence in this case is not conclusive, but the facts 
as brought out by the study are these: After sev- 
enteen hours of labor, the cervix being dilated to 
admit three fingers, a version was attempted on a 
hydrocephalic baby. It was unsuccessful. One 
hour later the patient was again etherized, and 
again the version failed. At this time a rup- 
tured uterus was suspected. The temperature was 
found to be 104°F., the pulse 140. The patient 
was then etherized a third time, and a Porro 
was done because of this ruptured uterus. Death 
occurred fifty-two hours after operation. There 
was a suggestion that the patient had an upper 
respiratory infection on entrance to the hospital, 
but no temperature was recorded on the ques- 
tionnaire. She may have died of pneumonia, but 
I have assigned the death to sepsis. No matter to 
what cause the death is attributed, it was the re- 
sult of bad obstetrics. 

Of the 7 deaths from shock, 5 followed separated 
placenta. In 1 of these cases there was a delay 
of four hours in getting the patient to the hos- 
pital, a distance of ten miles, because of a very 
heavy snowstorm at the time. Two cases of shock 
followed failure of previous operative attempts. 

In the 3 deaths assigned to hemorrhage, 2 fol- 
lowed operations because of separated placenta, 
and in 1 a cesarean section was done after opera- 
tive attempts at delivery from below had failed. 
In 1 of the first 2 cases the patient oozed from 
a pinprick of the ear, and from a vein where a 
transfusion was done. Two of these deaths from 
post-partum hemorrhage occurred in the same hos- 
pital two to four hours after operation and raise 
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the question whether the nursing care in these 
cases was adequate. Should they be regarded as 
preventable deaths? 

Two of the patients whose deaths were assigned 
to embolus ran septic temperatures (1 following a 
Waters type of cesarean) for over a week, and 
from the questionnaires one wonders whether 
they were not allowed up too early. It is to be 
noted that in 1 death assigned to embolus the in- 
dication was “the wish of the patient.” 

The deaths assigned to pneumonia and eclampsia 
need no comment. 

The case attributed to pulmonary edema oc- 
curred in a primipara with toxemia. She was in 
labor some twenty hours, and by the hospital rec- 
ord fully dilated for five hours when a cesarean 
section (Waters type) was done. At the opera- 
tion the patient bled more than an average amount. 
Following operation she passed bloody urine, and 
twelve hours postoperative the temperature was 
102°F., the pulse 140, and the blood pressure 186 
systolic, 80 diastolic. Twelve hours later she sud- 
denly developed pulmonary edema and died. 

The next death was that of a patient operated 
on for placenta previa. The note from the ob 
stetrician who investigated this death states that 
the post-mortem examination, which was_ per- 
formed by a capable pathologist in the presence of 
several clinical observers, completely failed to re- 
veal the cause of death. The proper diagnosis 
remains “unknown.” 

The cardiac death occurred in 
long-standing cardiac disease in her tenth preg- 
She was admitted to the hospital in the 
decompensation. 


a woman with 


nancy. 
seventh month, with 
While in the hospital under treatment she began 
to bleed from a placenta previa. A section under 
nitrous oxide, oxygen and ether anesthesia was 
The baby, weighing nearly 5 


partial 


done at once. 
pounds, lived, but the mother died on the sec- 
ond day. 

The death assigned to anesthesia occurred in a 
patient who weighed 240 pounds. She had been 
in labor twenty-four hours. The anesthetist tried 
for an hour and ten minutes to anesthetize her 
with nitrous oxide and oxygen. Failing in this, 
she was given Epival intravenously, and a low 
section was done at once. The temperature im- 
mediately rose to 102°F., with respirations of 40 
and rales throughout the chest. She became very 
dyspneic and cyanotic, and died on the second day. 

The last patient in this group had had eclampsia 
with her first pregnancy and a separated placenta 
with the third, in both of which cesarean sections 
had been performed. She had a separated placenta 
with this, the fourth, pregnancy. The systolic blood 
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The patient 
passed no urine for four days, and died on the 


pressure before operation was 220. 


seventh day. 
aS ££ © 


This report shows an encouraging drop in the 
number of cesarean sections performed in 1939, 
but it also demonstrates conclusively that too many 
sections are still being done in Massachusetts. — 

Cesarean sections figured in 21 per cent of the 
total number of maternal deaths, demonstrating 
that this procedure is a major cause of keeping up 
maternal mortality in the State. 

One thousand and ninety consultations are re- 
ported, but the consultation in many cases was the 
mere formality of having a surgeon see the case 
betore he operated. 

In some communities a trained obstetrician is not 
available to lend aid in difficult problems, and the 
physicians turn to surgeons for help in what ap- 
pears to them to be serious situations. Few of these 
surgeons have had any training in obstetrics. They 
know how to do nothing in the obstetric field, vet 
do not hesitate to subject a woman to what in 
many cases is an unnecessary operation. 

There are relatively few patients who cannot 
have the advantage of a really valuable consulta- 
tion if their physicians give them adequate pre- 
natal care. In most cases, cesarean section should 
not be an emergency operation, and therefore if a 
physician wishes and has the best interests of his 
patients at heart he can always obtain competent 
help, and need not rely in an emergency on an 
untrained surgeon who is willing to cut without 
any desire to think. 

One hundred and seventy-three babies were lost. 
This total is too large and must be lowered if our 
results are to be regarded as satisfactory. Careful 
evaluation of the proper method of delivery was 
not present in maiy cases. To subject a woman 
to a section when the baby has a known malforma- 
tion incompatible with life is not good obstetrics 
and is not demanded by any religious dogma. 
Such indications must be eliminated. 

Sepsis, as we all know, has been the major cause 
of deaths from cesarean section, and 1939 was no 
different from any other year. That 50 per cent 
of the deaths should be from this cause is a serious 
criticism of the operators, and as I have said be- 
fore, these operators must revise both their technic 
and their judgment in choice of operation. In 
neither of these points can they be regarded as 
suitable operators unless marked improvement is 
shown. 

On many previous occasions I have called at- 
tention to the fact that the deaths following ce- 
sarean section are scattered; no one operator has 
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several. For 1939, twenty-six hospitals reported 1 
death each, nine 2, two 3, and one 4. In the last 
hospital 31 cesarean sections were performed, and 
in 2, death followed post-partum hemorrhage. 
Such a result is a serious criticism of the hospital, 
and the cause should be studied and speedily rec- 
tified. 

The variation in the incidence of cesarean sec- 
tion in Jarge clinics is interesting. How much 
criticism one can justifiably make is uncertain, but 
the facts are undeniable. In the two largest clinics 
in the State the respective incidences were 1 in 36 
and 1 in 33, whereas in two other hospitals in the 
same city the respective incidences were 1 in 11 
and 1 in 17. The four largest clinics in another 
city show respective incidences of 1 in 48, 1 in 40, 
1 in 28 and 1 in 19. The complete story is not 
told by the questionnaires, but one fact is obvious: 
the major difference in the incidence occurs when 
private patients are included in the total figures. 

The committee appreciates the co-operation 
shown by practically all the hospitals in filling out 
the questionnaires. There was, however, a great 
variation in the care shown in the answers. The 
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large majority of hospitals filled out the question- 
naires fully and carefully, but in a few, usually the 
smaller ones, the answers were not always satis- 
factory. In one proprietary hospital in Boston no 
indication was given for any cesarean section 
done. In another hospital, no records were filled 
out for one physician's private cases. 

The replies to the questions concerning con- 
sultant and operator were so incomplete that ao 
attempt was made to draw definite conclusions. It 
is clear, however, that in many cases a general 
surgeon operated, and that no adequate consulta- 
tion was held. 

In many of the hospitals the rule of the Amer- 
ican College of Surgeons that all major obstetric 
operations call for a consultation is being enforced, 
but not in all. In some hospitals the physicians 
are graded in relation to what they are allowed to 
do, and this obviously is a step in the right direc- 
tion. Until this is done in all hospitals, whether it 
be in surgery or obstetrics, poor results will con- 
tinue. 


330 Dartmouth Street 





TUBERCULOSIS AND MOBILIZATION* 
Freperick T. Lorp, M.D.7 


BOSTON 


OLUNTARY tuberculosis associations 
throughout the United States have a respon- 
sibility in connection with mobilization to urge 
the exclusion of tuberculous men from the Army, 
and to help in every way possible in the follow- 
up of those rejected because of the disease. Adam- 
son' reports that the Defense Department of the 
Dominion of Canada has ordered a chest x-ray ex- 
amination of every recruit. Standard films and 
technic have been used. The percentage of re- 
jections for tuberculosis have amounted to 1.06. 
Tuberculosis and Mobilization, 1917-1918 
In 1917 and 1918, under the selective-service regu- 
lations, reliance was placed on physical signs for the 
exclusion of pulmonary tuberculosis. No mention 
was made of the use of x-ray films in this con- 
néction, but registrants were at times thus ex- 
amined by medical advisory boards. I was at 
that time a member of an advisory board and 
placed much more confidence in physical signs 
for the discovery of pulmonary tuberculosis than 


*The President's Address, delivered at the annual meeting of the Massa- 
setts Tuberculosis League, Boston, March 20, 1941. 
*Clinical professor of medicine, emeritus, Harvard Medical School; mem 


Board of Consultation, Massachusetts General Hospital. 


I do now, and called for an x-ray examination 
only in selected cases. 

The selection of registrants for service in 1917- 
1918 was made under pressure in the face of an 
emergency. Many men with tuberculosis entered 
the service, and the magnitude of the tuberculosis 
problem in disabled veterans may be judged by 
the cost, which for hospital care, insurance bene- 
fit in excess of paid-in premiums, vocational train- 
ing and compensation, is estimated by Spillman* 
to have amounted already to approximately 
$960,000,000. 

The tuberculosis problem was much more seri- 
ous in the United States then than it is today. In 
Massachusetts, for example, the death rate from 
the pulmonary form of the disease in 1917 was 
121, and in 1940 it had fallen to 34 per 100,000 
population. 


Tuberculosis and Mobilization, 1940-1941 

In spite of the remarkable decline in tuberculo- 
sis, the pulmonary form is still a serious menace, 
and more persons in the selective-service age group 
in Massachusetts succumb to tuberculosis than to 
any other single cause. 
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Examination for physical fitness for service of 
6,000,000 of the 16,000,000 registrants offers an un- 
usual opportunity for tuberculosis case finding and 
control on a large scale. It should eliminate those 
unfit for service from this cause, and through dis- 
covery and treatment should safeguard the health 
of the individual and protect his family and the 
community. 

Once a man is in the service, there is the likeli- 
hood of activation of the tuberculosis under physi- 
cal effort, and danger of spread of the disease to 
others in the close contact of soldiers in barracks 
and tents and at mess. Furthermore, the classifica- 
tion of pulmonary tuberculosis in military person- 
nel as occurring in line of duty can be made with 
fairness only when an x-ray examination, in addi- 
tion to other methods of investigation, has been 
made before induction and those with the dis- 
ease have been rejected. 

The expected rejections for tuberculosis among 
selective-service registrants in the United States 
may be roughly estimated from the 1.06 per cent 
rejected for this reason in Canada. There the 
death rate from the disease is 54.7 (Adamson’). 
For the year 1939 in the United States, the death 
rate from tuberculosis was 46.6, suggesting that 
with methods similar to those used in Canada the 
rejections here would in general amount to slight- 
ly less than 1 per cent. Since the death rate 
from this cause varies from 191.0 in Arizona to 
15.8 in Nebraska, the percentage will differ in the 
various states. There are, in addition, some doubt- 
fully significant or suspicious lesions that should 
later be re-examined. Among other disturbances 
to be expected, in rare cases, are cysts, polycystic 
disease, bronchial, pulmonary and mediastinal neo- 
plasms, fibrosis, nontuberculous pneumonia and 
eventration of the diaphragm. 


Importance of X-ray Examination 


In the diagnosis of pulmonary tuberculosis, the 
history is important, and the physical examination 
should not be neglected. Progress in x-ray equip- 
ment and technic, however, is such that no ex- 
aminer, however skillful, can compete with it in 
obtaining evidence in difficult cases for the ex- 
clusion of those with the disease. 

In the use of the x-ray examination of registrants, 
greater reliance should be placed on standard 
large (14-by-17 inches) than on miniature films. 
Competent roentgenologists and facilities for the 
X-ray examination of registrants are available, and 
the expense involved is insignificant compared 
with the cost and hazard incident to admission 
of those with the disease into service. 

In the selection of registrants for service dur- 
ing mobilization, examining physicians are cau- 
tioned to be extremely careful to reject those 
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with pulmonary tuberculosis. In the official reg- 
ulations® it is stated, “The chest examination will 
include the usual methods of physical diagnosis, 
supplemented, indicated, by radito- 
graphic* and laboratory studies {italics mine].” 


whenever 


Inadequacy of the Present Program 

Routine x-ray examination of the lungs of reg- 
istrants is not required before induction. The 
lack of general appreciation of the importance of 
the roentgenogram means that pulmonary tubercu- 
losis has not been excluded in a large propor- 
tion of the men called up for service in the United 
States. 

In the First Corps Area (including Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island 
and Connecticut), through the co-operation of the 
New Hampshire Tuberculosis Association, the 
New Hampshire Department of Health, the Adju- 
tant General and the federal military authorities, 
New Hampshire has led the way in the x-ray ex- 
amination of men called into service, Burroughs 
and Frechette* reporting that between September 
16 and 26 all officers and enlisted men of the Na- 
tional Guard and candidates for enlistment had an 
X-ray examination of the chest. 

In Massachusetts, through the co-operation of 
the Massachusetts Department of Public Health 
and the Army Medical Corps, an x-ray examina- 
tion has been made of most of the national guards- 
men and of the selective-service registrants, when 
they appeared before the induction boards. 

Throughout the First Corps Area the x-ray ex- 
amination of men called up for service has been 
carried out in five of the states under the auspices 
of the state departments of health, assisted in New 
Hampshire and Vermont by the state tuberculo- 
sis associations. In Connecticut it has been carried 
out under the auspices of the State Tuberculo- 
sis Commission. 

Not all members of the National Guard in- 
ducted into service had chest x-ray examinations, 
since some had already been inducted into service 
before the program was under way. In one state, 
In another, chest 
x-ray studies were made only when it seemed 


sufhcient funds were lacking. 


hecess Ir ° 

Selective-service registrants in the First Corps 
Area have had an x-ray examination at the time of 
their appearance before the induction boards. In 
two states, the x-ray films were developed and 
read on the day of induction. In one, some, but 
not all, of the films were interpreted before in- 
duction, and in three states none of the films were 
interpreted before enrollment into service. 

From the experience in the New England states, 
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it is evident that the program has suffered from 
failure to make plans in advance of mobilization 
to include and provide funds for a chest x-ray ex- 
amination as a routine, and to require that reg- 
istrants be found free of pulmonary tuberculosis 
by this means before induction into service. 

As a result of postponement of the x-ray ex- 
amination until appearance before the induction 
boards, those rejected are likely already to have 
made plans for enrollment, and if there is delay 
in reporting positive x-ray findings on an other- 
wise qualified registrant, the man is already in 
service and may have to be recalled from some 
distant point. 


Recommendations of the National Tuberculosis 
Association 

At the meeting of the Board of Directors of the 
National Tuberculosis Association on February 15, 
concern was expressed regarding the lack of ade- 
quate provision for excluding pulmonary tuber- 
culosis from the United States Army. A resolu- 
tion was unanimously adopted that in the opinion 
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of the board it is highly undesirable to induct men 
with pulmonary tuberculosis into the Army of 
the United States and that an x-ray examina- 
tion of the chest is necessary to exclude the dis- 
ease. The board makes an urgent appeal that all 
volunteers and prospective recruits be examined 
by this means and be found free of pulmonary 
tuberculosis before induction. 

To accomplish this purpose, the orders should 
come from Washington, and arrangements should 
be made by local boards for x-ray study at the 
time of examination. If this study must be de- 
layed until the registrant appears before the in- 
duction boards, enrollment into service should be 
postponed until the result of the x-ray examination 
is known. 

305 Beacon Street 
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PARATHYROID ADENOMA* 


Report of Three Cases 


Rosert C. Cocurane, M.D.* 


BOSTON 


HE following histories of three proved cases 

of parathyroid adenoma are presented as il- 
lustrating the symptoms, findings and some of the 
difficulties encountered in diagnosis, operation and 
postoperative treatment of this condition. 


Case Reports 


Case 1. L. O. (B.C. H. 657485, referred by Dr. Joseph 
H. Shortell), a 30-year-old woman, entered the hospital 
on December 16, 1931, complaining of a dull pain in the 
left thigh of several months’ duration. She walked with 
a marked limp, and there was a tender area over the left 
sacroiliac joint. 

X-ray examination showed an area of destruction in the 
outer aspect of the left ilium, and multiple areas in the 
right ischium and pubis. There were several punched- 
out areas in the skull and mandible. Similar punched- 
out areas, with irregularity of outline, were seen in both 
tibias, the left fibula and both humeri. The spine was 
normal. 

A tentative diagnosis of multiple myeloma was made, 
but the pathological report on a biopsy from the left tibia 
showed a tumor of the giant-cell class; the suggestion 


*Presented at the annual meeting of the New England Surgical Society, 
Poland Spring, Maine, September 28, 1940. 


tAssistant professor of surgery, Harvard Medical School; surgeou-in-chiet, 
second surgical service, Boston City Hospital. 


was made to study the parathyroid function. The blood 
calcium at this time was 9 mg., and the phosphorus 2.2 
mg. per 100 ce. 

In February, 1932, after further x-ray studies, the diag- 
nosis of osteitis fibrosa cystica was made, and Dr. Soma 
Weiss, with parathyroid dysfunction in mind, put the 
patient on a high-calcium diet, with viosterol in large 
doses. After 4 weeks, x-ray films showed marked bone 
regeneration in the previously rarefied areas of the pelvis. 
The patient was discharged from the hospital on a high- 
calcium diet, and an x-ray film the next month showed 
the defect in the right ilium to be entirely filled with 
solid bone. 

She was readmitted to the hospital on May 13, because 
of a pathological fracture of the upper third of the left 
femur. The blood calcium was 13 mg. and the phos- 
phorus 4.1 mg. per 100 cc. (Fig. 1). On June 14, her 
neck was explored and a search made for a parathyroid 
tumor. None was found, but two small masses thought 
to be parathyroid glands were removed. Only one of 
them proved to be parathyroid tissue. Following the 
operation the patient developed secondary anemia and 
sustained a pathologic fracture of the left humerus. The 
cortex of all the long bones at this time was almost paper 
thin (Fig. 2). 

On July 7, a second exploration of the neck was made, 
and the left lobe of the thyroid gland was removed. No 
parathyroid tissue was found. The blood chemical find- 
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ings remained unchanged. August 4, the patient 
sustained a pathologic right femur, 
2 weeks later, a pathologic fracture of the right humerus. 
By the middle of September, x-ray study showed union 
of all these fractures, save for a recent one of the second 
left metacarpal. She consultation by Dr. 
Frank H. L: and it agreed that her condition, 
which had become steadily worse, would not justify a third 


operation at that time. 
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January, 1933, x-ray examination showed the pres- 
ence of stones in both kidneys. The patient was dis- 
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Figure 1. Laboratory Data in Case 1. 


charged at her own request in August, with her general 
condition somewhat improved, and was to return for 
further exploration of her neck in September. 

In the meantime she sustained another pathologic frac- 
ture of the left humerus and was readmitted to the hos- 
pital. She was again seen in consultation, and operation 
was decided on after Dr. Lahey had suggested the possi- 
bility of an intrathyroid parathyroid tumor. This third 
operation was done on September 20, at which time a 
parathyroid adenoma, the size of a lima bean, was 
enucleated from within the posterior portion of the right 
lobe of the thyroid gland. Twenty-four hours after the 
operation, the blood calcium was 9.5 and the phosphorus 
2.5 mg. per 100 cc. The calcium continued to drop, and 
4 days later was 5.4 mg., and never became higher than 
6.5 mg. subsequently, in spite of much medication. The 
phosphorus on this day was 4.2 mg. and thereafter did 
The patient developed positive Chvostek 
sign 24 hours postoperatively, and in spite of being given 
parathormone three times daily, within a week she had 
developed a positive Trousseau sign and other signs of 
tetany. These disappeared within 4 days, with the excep- 
tion of the Chvostek sign, which persisted for 2 weeks 
longer. Unfortunately, she then began to develop signs 
of kidney infection, and in spite of all measures, she be- 
came progressively worse, and died on February 18, 1934. 

Post-mortem examination showed bilateral pyohydro- 
nephrosis, with stones in both kidneys and multiple ab- 
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and generalized osteitis fibrosa cystica. No para- 


was found in the neck or substernally. 
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Figure 2. Case 1. 


The x-ray film shows multiple cysts of the hu 
with almost complete absorption of the cortex. 
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to reveal a tumor. The removal of a normal parathyroid 
gland produced no changes in the biood picture. A second 
and even though 
no para- 


exploration w as equally unsuccessful, 


the left lobe of the thyroid gland was removed, 


thyroid tissue was found. The tumor was finally found 
within the right thyroid lobe. 
Following the last operation the blood showed 1m- 


mediate drop in calcium and phosphorus, with a later re- 
turn of the phosphorus to normal but a persistently low 
Symptoms of tetany were controlled with large 
The fatal termina- 
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tion as a result of kidney damage and infection was to 
be expected. 

This case well illustrates the difficulty of finding para- 
thyroid tumors, or even normal parathyroid glands. A per- 
sistently careful exploration of the neck at the first opera- 
tion in the usual location of parathyroid glands, the retro- 
tracheal and esophageal areas and the mediastinum proved 
fruitless. Only one of the two masses removed from the 
right side of the neck proved to be parathyroid tissue. 
inasmuch as the tumor was subsequently found within 
the thyroid gland on this side, presumably all parathyroid 
tissue was removed from this side, yet no glands were 
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Figure 3. Laboratory Data in Case 2. 


found in the left thyroid lobe removed at the second opera- 
tion, and none were found on post-mortem examination. 
The question arises whether this patient had only two 
parathyroid glands, or whether both surgeon and patholo- 
gist were incapable of idenufying them. 


Cast 2. C. R. J. (B. C. H. 900326), a 39-year-old man, 
entered the hospital on May 26, 1938, because of rheumatic 
pain in both knees for 2 years, which was aggravated by 
climbing stairs. Six months before admission, his left 
knee became swollen and painful. This gradually sub- 
sided, but was followed by a swelling below the right 
knee. 

Examination showed a hard, slightly tender mass 
about 8 cm. long and 4 cm. wide on the anterior surface 
of the right tibia in the upper third. There was no 
limitation of motion in the joint. Physical examination 
was otherwise negative. 
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Examination of the blood showed calcium 11.8 mg., 
phosphorus 2.0 mg., nonprotein nitrogen 20 mg., blood 
sugar 87 mg., cholesterol 128 mg. and phosphatase 20.6 
(Bodansky) units per 100 cc. (Fig. 3). X-ray examina- 
tion showed degenerative cystic changes of both tibias 
and patellas and of the pelvis, ribs and skull. A biopsy 
specimen from the right tibia showed osteitis fibrosa cystica, 
with osteoid formation in part and benign giant-cell tumor 
elsewhere. 

On June 9, the neck was explored through the usual 
collar incision. The pretracheal muscles on the right 
were divided between clamps, and the right thyroid lobe 
freed and rotated toward the mid-line, exposing a tumor 
the size of a large olive on its posterior surface amid 
terminal branches of the inferior thyroid artery. It was 
yellowish brown. A portion was removed for diagnosis, 
and a frozen section showed a parathyroid adenoma. 

About three fourths of the tumor was resected, and the 
wound closed without drainage. The portion removed 
weighed 5.5 gm., and the estimated weight of the tumor 
itself was 7.5 gm. Twenty-four hours after the operation 
the blood calcium had dropped to 10 mg., the phos- 
phorus to 1.7 mg. and the phosphatase to 8.6 units per 
100 cc. The calcium reached its low point of 7.3 mg. on 
the 3rd day. The phosphorus steadily rose until it was 
normal. The phosphatase remained elevated for some 
time. 

The convalescence was uneventful, save that on the 
4th postoperative day there were mildly positive Chvostek 
and Trousseau signs. These disappeared under treatment 
in 4 days. 


On August 15, the blood calcium was 9.8 mg., the phos- 
phorus 4.1 mg., and the phosphatase 4.7 units per 100 cc. 
Subsequent check-ups have shown the blood chemical 
findings to be normal. The patient is symptom free, and 
the bony defects have recalcified. 

Comment. The blood chemical findings and bone 
picture in this patient were typical. The tumor was 
readily located, and its appearance was such that it could 
not be mistaken for any other tissue. The tumor was 
not entirely removed because I wished to avoid the se- 
vere symptoms of tetany encountered in Case 1, and 
believed that if necessary more could be easily removed 
later because of its accessibility. Fortunately, the amount 
resected proved sufficient. 


Cast 3. F.K., a 68-year-old man who worked as a 
foundry foreman, entered the Faulkner Hospital on De- 
cember 26, 1939, having been referred by Dr. Gerald L. 
Doherty. Three weeks before admission his right hip 
was injured by the premature closing of a street-car 
door. The hip was painful, but he managed to get about. 
He thought it to be rheumatism, and consulted an osteo- 
path. Four treatments aggravated the pain. He was 
then seen by Dr. Doherty, who diagnosed the case as a 
fracture of the neck of the right femur, and sent him to 
the hospital. The diagnosis was confirmed by x-ray 
study, and the previous history was suggestive of a 
pathologic fracture. The patient was well until Septem- 
ber, 1938, when he fell and fractured his right clavicle. 
This healed within a month. In January, 1939, he again 
fell and fractured the neck of his left humerus. This 
also healed promptly. In May he fractured the neck of his 
right humerus. All these fractures healed rapidly, and 
in none was an x-ray film taken. 

His general heaith had been excellent, save for the 
fractures. He had lost 10 or 12 pounds in the year pre- 
ceding entry. 

The reflexes were normal. The heart was somewhat 
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enlarged to the left, but the sounds were of good quality. 
There were no murmurs. The lungs were clear save 
for rales at both bases. The liver edge was four finger- 
breadths below the costal margin and not tender. There 
was no edema. The prostate was small and nontender. 
There was a deformity of the outer third of the right 
clavicle, and also a deformity of the right hand in the 
3rd metacarpophalangeal joint. The right leg was shorter 
than the left; the foot was everted, with an overriding 
of the shaft of the femur on the neck. The spine was 
normal. The blood pressure was 156/90. 

Three days after admission extensive x-ray examinations 
showed: old fractures of the left 7th and 8th ribs pos- 
teriorly, and of both humeral surgical necks and both 
clavicles; a recent fracture of the neck of the right femur; 
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Figure 4. Laboratory Data in Case 3. 


a questionable incomplete fracture of the neck of the 
left femur; slipping of the 5th lumbar vertebra forward 
on the sacrum with hypertrophic changes; cystlike cavi- 
ties in lower ends of the femurs, with decalcifications; 
generalized osteoporosis, with coarseness of bone trabecula- 
tions suggestive of a metabolic disease; a question of 
stone in the right kidney; and cystic areas in shafts of 
both humeri, the upper end of the right radius and both 
tibias. A diagnosis of osteitis fibrosa cystica was made. 
The blood calcium was 11.6 mg., the phosphorus 2.6 
mg., and the phosphatase 13.3 (Bodansky) units (Fig. 4). 
On January 9, 1940, x-ray study of the gastrointestinal 
tract was negative. X-ray films of the chest showed the 
transverse diameter of the heart to be 13 cm. The left 
ventricle was slightly prominent, and the aorta elongated 
and tortuous. In the right upper mediastinum, extending 
as low as the aortic arch, was an oval mass 4 by 6 cm. 
(Fig. 5). The trachea was displaced to the left by the 
mass, which lay on the right of and posterior to the 
trachea. The trachea was slightly narrowed at this point. 
The mass moved with the trachea on swallowing. The 
appearance was that of an intrathoracic goiter, but the 
question was raised as to its being a parathyroid tumor. 
On January 13, the thyroid gland was exposed through 
the usual collar incision. The pretracheal muscles on the 
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right were divided between clamps. Both superior and 
inferior thyroid arteries on the right side were ligated, 
and the right lobe was rotated medially. Continuous with 
the lower pole was an intrathoracic mass the size of a 
plum, which was easily delivered from the chest. The 
tumor was brownish and appeared to be an enlarged 














Figure 5. Case 3. 


This is a spot film of the mass on the right of the 
deviated and compressed trachea. 


parathyroid gland that had migrated downward from its 
normal location near the lower pole of the thyroid 
gland to lie posterior to the trachea. The mass was ex- 
cised, and a frozen section showed it to be a parathyroid 
adenoma. The mediastinum was drained and the wound 
closed. The pathological report was as follows: The 
specimen was an ovoid nodule 5 by 2.5 by 3 cm., weigh- 
ing 25 gm. (Fig. 6), which by microscopic examination 
proy ed to be a parathyroid adenoma. 

On the 6th postoperative day the blood calcium reached 
its lowest level, 6.0 mg. per 100 cc.; the phosphorus was 


2.6 mg. It was probable that this level had been reached 
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Ficure 6. Case 3. 


The tumor mass after surgical removal. 


by the 3rd postoperative day, since at that time the patient 
became very irritable, nervous and apprehensive. On the 
Sth day, although Chvostek and Trousseau signs were 
absent, he developed a tremor and muscular twitchings. 
The positive signs developed in about a week. He de- 
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veloped bladder tetany, had to be catheterized and was 
eventually put on constant drainage. A high nonprotein 
nitrogen was improved by forcing fluids, and as soon as 
the chlorides were normal, the saline solution was changed 
to glucose. At this point, on the advice of Dr. Joseph 
Aub, the patient was given a much larger dose of calcium 
and parathormone, and from then on steadily improved. 
By the end of the 2nd week, he had been taken off 
constant drainage, was able to void, was sitting up in a 
chair and had recovered his usual cheerful disposition. 
The parathormone had been decreased, and he then was 
given dihydrotachysterol (A.T. 10). 

He was discharged from the hospital February 8, much 
improved. Recalcification of his bones was beginning to 
be evident by x-ray films. Further x-ray study on May 10 
showed still further recalcification. The dihydrotachysterol 
was discontinued in May, and in August the hip was 
solidly united and the patient was back at work. 

Comment. This patient was considerably above the 
average age for this disease. It is remarkable that he 
could have sustained multiple fractures in a 2-year period 
without x-ray check-up, and without the suspicion that 
pathologic fracture might have arisen. The bone and 
blood picture was typical. The location of the tumor was 
uncertain, although the intrathoracic tumor suggested that 
a parathyroid gland had descended into the chest with 
the lower pole of the thyroid. 

When the large parathyroid tumor was delivered, it 
was deemed best to remove it entirely, because its uncom- 
mon location would have made a secondary operation 
hazardous. Also the trachea was deviated and con- 
stricted, and it was necessary to remove this source of 
pressure. 

The immediate drop in calcium and phosphorus was 
characteristic. The postoperative symptoms, as anticipated, 
were rather severe and prolonged, but eventually recov- 
ery was complete. The patient required a great deal of 
treatment, and his kidney function was much impaired 
in the early part of the postoperative course. This pa- 
tient showed the shadow of a probable stone in the right 
kidney. Dihydrotachysterol was very useful and was 
continued for 4 months before his calcium balance was 
completely re-established. 


SUMMARY AND CONCLUSION 

Three proved cases of parathyroid adenoma to- 
gether with their significant findings are reported. 

In two cases, the tumor was found in an unusual 
location. Both patients had evidence of impaired 
renal function and kidney stones. 

The uneventful convalescence and recovery of 
a patient with a large adenoma in a normal posi- 
tion suggests partial resection rather than complete 
removal as the operation of choice. 


319 Longwood Avenue 


Discussion 

Dr. Epwarp D. Cuurcuitt, Boston: Dr. Cochrane has 
presented us with three museum pieces of parathyroid 
disease, scientifically studied and skillfully handled from 
the surgical point of view. There are so many aspects 
that might be discussed that I shall very rigidly confine 
myself to a few notations about the operative manage- 
ment. 

The first problem in parathyroid surgery is to find the 
tumor. Dr. Cochrane and | were talking last night about 
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the psychologic state of the surgeon toward the end of the 
second hour of a search for a parathyroid tumor, and the 
necessity at that time of having a positive diagnosis to 
stiffen his courage. A similar psychologic state is met 
when one faces the necessity of operating for the second, 
third or fourth time on a very sick patient. Hyperpara- 
thyroidism is a diagnosis that cannot be disproved by 
surgical dissection. Even if four normal parathyroid 
glands are found, there may be a fifth somewhere in a 
remote region of the mediastinum that cannot be reached. 


A large mediastinal tumor may be demonstrated by 
esophageal deformity with a swallow of barium. Tu- 
mors of the posterior mediastinum are usually large and 
are apt to be anchored in the neck by an attachment in 
the region of the inferior thyroid artery. Those in the 
anterior mediastinum represent an embryologic descent 
or an origin from one of the lower branchial clefts. It is the 
anterior mediastinal tumor that is most likely to give the 
greatest surgical difficulty. If the tumor is large, it can 
be delivered as a substernal goiter is delivered, but there 
is no chance of reaching or palpating a tiny fragment of 
soft tissue that is low. The only answer to this problem 
is a manubrium-splitting incision that affords direct visual 
access to the anterior mediastinum. Here again one has 
to be backed up by a positive diagnosis. 


Dr. Ernest M. Dacanp, Boston: I should like to call at- 
tention to an article in a recent number of the British 
Journal of Surgery. The writer noticed that in some cases 
of parathyroidism, both when the tumor had been re- 
moved and when it had not, there had not been proper 
regeneration of the bone around the cyst. He devised a 
scheme of using aluminum acetate in large quantities, 
given by mouth, and reports a large number of cases in 
which he has had prompt regeneration of the cysts in 
cases in which they had failed to regenerate following the 
customary therapy. 

The mechanism apparently is such that the acetate salt 
combines with the phosphates, forming aluminum phos- 
phate. This allows the calcium to be deposited. The 
author mentioned above has also used this in a number 
of cases of rheumatoid arthritis, which he considers to be 
a dysfunction of the parathyroid glands, with excellent 
results. 


Dr. Joun Homans, Boston: Of course, the fascinating 
side of this technical procedure is the discovery not only 
of the tumor itself but also of the other parathyroid glands. 
A good deal of stress has been laid by Dr. Cochrane and 
Dr. Churchill on finding these tumors well inside the 
mediastinum. As a matter of fact, during the third hour 
of a search for one of these tumors, while I was hopefully 
opening the jaws of a hemostat here and there over the 
operative field, having looked behind the trachea and 
esophagus, I happened to insert and open my snap at the 
junction of the superior thyroid artery with the external 
carotid, and there at the apex —of course, the superior 
thyroid artery slants rather downward—was a good- 
sized parathyroid tumor. 

The tendency is to look downward, whereas this time 
the tumor was in an unusually high position. 


Dr. Cocurane (closing): What interested me in the 
first patient was that after I had presumably removed all 
the parathyroid glands on the right side, and had ap 
parently missed the parathyroid glands when | took out 
the left lobe of the thyroid, the pathologist at post mortem 
could find no remaining parathyroid tissue. It raised 
the question whether the patient actually had four para- 
thyroid glands or only two or three. 
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I want to emphasize again the point Dr. Churchill 
brought out about the psychologic handicap to the sur- 
geon in the cases in which one has the typical bone pic- 
ture but not the typical blood chemical findings. After 
one has searched for two hours unsuccessfully, in an 
atypical case, there is a doubt in one’s mind whether to 
go on and subject the patient to any more search. 

Dr. Lahey called me the day before vesterday to say 
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he was sorry he could not come to discuss the paper. He 
told me that he had just operated on a patient who, he was 
absolutely convinced, had a parathyroid adenoma, but that 
he had failed to find the tumor. Previously three excellent 
surgeons had explored the neck without success. This 
emphasizes the fact that it is an extremely difficult thing 
to find the parathyroid glands, even when one is positive 
that a tumor is present. 


STAPHYLOCOCCAL TRACHEOBRONCHITIS TREATED WITH 
SULFAMETHYLTHIAZOLE AND SULFATHIAZOLE 


Report of Two Cases 


Maurice H. Suutmanx, M.D. 


SALEM, MASSACHUSETTS 


ACH of the recent developments in the field 

of chemotherapy has been followed by a flood 
of confusing reports and claims. Sulfamethylthia- 
zole and sulfathiazole have been no exception. A 
survey of the literature shows consistently good 
results obtained in staphylococcal infections. 

Bacteriologic experiments conducted by Rake 
and McKee’ have shown sulfamethylthiazole and 
sulfathiazole to be particularly effective. This is 
further substantiated in a report by Krock and 
Chamberlain.” 

Many different types of staphylococcal infections 
have been successfully treated with these drugs. 
Grulee and Mason’ excellent results in 
cases of furunculosis in children. Fitch* obtained 
noteworthy results in a case of epidural abscess 
with septicemia and pyemia due to Staphylococcus 
aureus. Another case of staphylococcal septicemia, 
with excellent end results following the use of sul- 
famethylthiazole, is reported by Carroll et al.” 


repe rt 


In a study of the literature one is immediately 
aware of the many toxic effects of these drugs. 
Pepper and Horack’ report the formation of con- 
cretions in the renal tubules following sulfathiazole 
therapy. Knoll and Cooper’ also report clinical 
urolithiasis due to sulfathiazole. Haviland and 
Long*® report conjunctival and scleral reactions in 
the course of such therapy. Further study of these 
reports reveals that the aged are more susceptible 
to these toxic effects than patients in the younger 
age groups. 

The two cases reported in this communication 
throw light on the use of sulfamethylthiazole and 
sulfathiazole in staphylococcal laryngotracheobron- 
chitis. The former was originally supplied by the 
Winthrop Chemical Company for experimental 
purposes only, but was then withdrawn from the 
market because of reports of toxic effects; the lat- 


ter was used in the second case. The initial dosage 
of both drugs in these cases was 114 gr. per pound 
of body weight, given in four doses. The daily 
dosage thereafter was 1 gr. per pound of body 
weight. 


Case Reports 


Case 1.* <A 2-year-old girl was admitted to the Salem 
Hospital in February, 1940, after an illness of 3 days. She 
had had malaise and hoarseness, with some fever, at home. 
Hoarseness became progressively worse, and the patient 
developed cyanosis during a coughing spell. Breathing 
became more labored, and the patient was hospitalized. 

The family history was noncontributory. The patient 
was the only living child. At 3 months of age she devel- 
oped mild eczema, which was much less intense on admis- 
sion. The developmental history was normal. The patient 
had received injections of Sauer’s vaccine, but no other 
immunizations had been performed. The present illness 
was the first real illness that the patient had had. 

On entry physical examination revealed an acutely ill 
girl, who was markedly apprehensive and restless. The lips 
and nailbeds had a grayish, cyanotic tinge. There was 
some inspiratory difhiculty, with slight substernal retraction. 
The respirations were noisy and wheezy. The tonsils were 
reddened, but no membrane was present. Auscultation 
of the chest revealed harsh rhonchi and sibilant and sono- 
rous rales at both bases. The remainder of the examina- 
tion was negative. 

A diagnosis of laryngotracheobronchitis was made, and 
the patient was seen by an otolaryngologist. Expectant 
treatment was immediately instituted. This consisted of 
a croup tent and careful use of Sodium Amytal for restless- 
ness. Throat smears revealed gram-positive organisms, 
tentatively called pneumococci, and sulfapyridine by mouth 
was given. Early in the morning of the day following 
admission, the patient had a choking spell and became 
cyanotic; the respirations were shallow and labored. A 
Mosher lifesaver was passed, and an emergency tracheotomy 
was done. Throat culture taken at entry grew a pure 
culture of Staphylococcus aureus (hemolytic). Sulfamethyl- 
thiazole was started with a Levine tube. For the next 
7 days, the patient had a stormy course. The tracheotomy 
tube frequently became plugged up by thick, yellowish 
Moulton 


*Reported through the courtesy of Dr. Robert T. 
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crusts. The temperature varied from 101 to 105°F. The 
respirations remained about 40. 

For 5 successive days the patient had a positive blood 
culture for Staph. aureus. The blood level of the sulfa- 
methylthiazole was kept between 3 and 5 mg. per 100 ce. 
On the Sth day of medication, a morbilliform rash ap- 
peared. This was considered to be a drug rash and sub- 
sided in a few days. Several blood transfusions were given. 
Sulfamethylthiazole was discontinued slowly. The urine 
showed a positive culture for Staph. aureus at one time, 
and frequently showed red blood cells and white blood cells 
in the sediment. 

The tracheotomy tube was removed on the 17th day, 
after which the patient did very well. The wound healed 
rapidly, and the patient was discharged recovered on the 
23rd day following admission. 


Case 2. W. M., a l-year-old boy, had been very well 
until June 22, 1940, At that time the patient was first seen 
at home, and a diagnosis of “croup” was made. He be- 
came progressively worse, and breathing was much more 
labored. Failing to respond to routine treatment, the 
patient was admitted to the Salem Board of Health Hos- 
pital. 

The family history was not remarkable except for marked 
allergy. One brother, 4+ years old, had had severe eczema. 
The teeding history was uncomplicated except for slight 
eczema, Which cleared up when the patient was put on 
an evaporated-milk formula. The developmental history 
was normal. The patient had received Sauer’s vaccine 
and diphtheria toxoid. 

At home the patient had a temperature of 100°F. by 
rectum, and respirations up to 40 per minute. No cyanosis 
was noted until entry on June 24. He was quite restless. 
At the onset of the disease, the patient had some inspiratory 
dithculty and no substernal retraction. Inspiration became 
more dithcult, and the substernal retraction very marked. 
The chest was clear to auscultation. The throat and tonsils 
were red. The remainder of the physical examination was 
negative. 

On entry to the hospital, a diagnosis of laryngotracheo- 
bronchitis was made. Because of progressive difhculty 
in breathing, in addition to the appearance of cyanosis, 
an otolaryngologist saw the patient immediately on arrival 
at the hospital. Tracheotomy was done at once. When 
the larynx was opened, the patient coughed up several 
large plugs of pus and immediately fell asleep. Culture 
of these plugs grew a pure culture of Staph. aureus, which 
was slightly hemolytic. 

A tracheotomy tube was secured in situ, and the patient 
was placed in a steam-filled room. As soon as reports 
of the throat cultures were obtained, he was started on 
sulfathiazole. Repeated blood cultures were negative. 
Several cultures taken from the tube grew Staph. aureus 
with hemolysis in pure culture. 

For 4 days after tracheotomy was done, the temperature 
remained about 103°F., the pulse 150, and the respirations 
about 40. The course was quite stormy, and several times 
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the tracheotomy tube became obstructed by thick plugs 
of mucus. 

On the 5th day, the urine sulfathiazole had reached 
a level of 30 mg. per 100 cc., and the temperature and 
respirations became normal. The pulse remained about 
120. Convalescence was much smoother after the 5th day, 
but plugs of mucus collecting in the tracheotomy tube 
continued to be very troublesome and required constant 
watching. 

Sulfathiazole was gradually withdrawn and finally omit- 
ted on July 7, after 14 days of administration. The tem- 
perature, pulse and respiration did not rise above normal. 
The hemoglobin never fell below 60 per cent, and the 
red-cell count was never below 3,340,000. With adminis- 
tration of iron by mouth, the hemoglobin was 80 per cent 
and the red-cell count 4,000,000 on discharge. 

On July 8, 15 days after insertion, the tracheotomy tube 
was removed, with no ill effects. The wound healed rap- 
idly, and the patient was discharged recovered on July 14, 
exactly 3 weeks after tracheotomy was done. 


SUMMARY AND CONCLUSION 


The literature on sulfamethylthiazole and sulfa- 
thiazole is reviewed. Special emphasis is placed 
on the toxicity of these two drugs, the former hav- 
ing been withdrawn from the market by the man- 
ufacturer. 

Two cases of staphylococcal tracheobronchitis 
necessitating tracheotomy are reported. The first 
case was associated with a staphylococcal bac- 
teremia, hitherto nearly 100 per cent fatal. In both, 
staphylococci were recovered in pure culture from 
the throat or coughed-up plugs. 

The value of sulfamethylthiazole and sulfathia- 
zole in combating staphylococcal infections is sub- 
stantiated by the successful outcome of these two 
cases. 

60) Washington Square 
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MEDICAL PROGRESS 


PLASMA PROTEINS IN HEALTH AND DISEASE* 


Rosert F. Loes, M.D.t 


NEW YORK CITY 


NE hundred and fourteen years ago, Dr. 

John Bostock,’ chemist and physiologist of 
Guy’s Hospital, studied urine and blood from 
Richard Bright’s dropsical patients. In addition to 
his classic observations on the characteristics of the 
urine, Bostock reported to Bright, “I think I may 
venture to say, that the serum generally in these 
cases contained less albumin than in health, al- 
though I am not able to state precisely the amount 
of this difference.” Thus, in 1827, a disturbance 
in the normal pattern of the serum proteins was 
established as a chemical characteristic of a dis- 
eased state. 

In the field of immunology, von Behring’ demon- 
strated in 1890 that the injection of attenuated 
diphtheria toxin into animals resulted in the for- 
mation of antitoxin in the serum, which could be 
employed for preventive or therapeutic inocula- 
tions. Since these immune substances are now 
known to be modified serum globulins, the prac- 
tical as well as the theoretical importance of the 
serum proteins in the field of immunochemistry 
becomes obvious. 

In 1896, Starling’s’ simple and yet decisive ob- 
servations on the relation between the hydrostatic 
pressure in the capillaries and the osmotic pres- 
sure of the serum proteins gave rise to a now 
familiar physiologic concept of extraordinary im- 
portance. Although Starling’s work is well known, 
I cannot resist quoting some of the conclusions 
drawn by him on the basis of his experiments. 
He measured the return of fluid to the blood 
stream following the perfusion of edematous 
limbs, and correlated the relation of the hydro- 
static pressure in the capillaries with the effective 
osmotic pressure of the serum proteins, which he 
measured directly. Starling wrote: 

At any given time there must be a balance between 
the hydrostatic pressure of the blood in the capillaries 
and the osmotic attraction of the blood in the capil- 
laries for the surrounding fluids. With increased cap- 


illary pressure there must be increased transudation — 
with diminished capillary pressure there will be an 


*From the Department of Medicine and the Department of Neurology, 
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osmotic absorption of salt solution from the extra 
vascular fluid. 


The significance of these representative con- 
tributions from the field of clinical medicine, 
immunology and physiology is apparent. Never- 
theless, Morawitz,* who himself developed in 1906 
the technic now termed “plasmapheresis” for the 
study of the regeneration of serum proteins, wrote 
in 1909, “Many studies of blood serum in various 
disease conditions are on record .. . but little of 
importance to pathology and physiology has been 
gained.” Our ignorance of many elementary facts 
concerning the serum proteins even today is great, 
yet this need not be a cause for discouragement. 
Few problems have sustained the interest and en- 
gaged the investigative activities of physicists, chem- 
ists, immunologists, physiologists and clinicians 
more than those concerning the serum and plasma 
proteins. The progress made in recent years con- 
cerning the nature of the plasma proteins, their 
source, their regeneration, their abnormalities in 
various diseased states, the physiologic disturbances 
attendant on their depletion, as well as their thera- 
peutic value in the correction of certain physiologic 
disorders, is truly gratifying. It is toward certain 
aspects of this progress that I desire to draw at- 
tention in this review. 

StuDY OF THE Nature OF PLasMaA PRoreins 

One of the ultimate aims of the chemist is to 
identify beyond question the nature of a substance 
by means of establishing its structure. In the field 
of protein chemistry, this aim is yet to be attained. 
This is true even though the percentages of vari- 
ous amino acids present in many proteins are 
well established and many of the linkages of amino 
acids and peptides have been recognized through 
the work of Bergmann’ and others in the last 
fifteen years. Thus, although insight into the 
complex structure of the protein molecule has been 
gained by means of these studies of the action of 
various enzymes on synthetic and known  sub- 
strates, the groupings that lead to the specific 
characteristics of proteins remain obscure. The 
difficulties in solving the problems of the chemistry 
of the proteins center about the enormous com- 
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plexity of the molecules, many of which include 
side chains of lipids and carbohydrates. Moreover, 
many of the proteins undergo denaturation with 
even the gentlest chemical manipulation. 


The chemistry of the plasma and serum pro- 
teins naturally constitutes only a special problem 
in general protein chemistry. In default of essen- 
tial knowledge, serum proteins are today, as in 
the past, classified on the basis of convention. Thus 
the protein of the plasma or serum that remains 
in solution after half saturation with ammonium 
sulfate or is not precipitated by 21.5 per cent so- 
dium sulfate is defined as albumin. The proteins 
salted out by these means are known as globulins. 
By using lower concentrations of salt solutions for 
precipitation, the globulins are subdivided into 
fractions termed euglobulin, pseudoglobulins I and 
Il and fibrinogen. Salting out continues to be the 
accepted method for determining the presence and 
concentrations of various serum protein fractions. 
This procedure yields information that has been of 
immeasurable value in the practical preparation of 
immune serums, in the characterization of a num- 
ber of diseased states to be discussed, and in the vast 
majority of studies devoted to the physiologic im- 
portance of the serum proteins. Nevertheless, it 
must be recognized that the fractions thus esti- 
mated embrace a large number of proteins with 
strikingly different characteristics, and that the 
various components often represent loose chemical 
combinations of two or more proteins. The true 
albumins have been shown repeatedly to have a 
molecular weight of the order of 70,000 and those 
of the globulins approximately 170,000. 


In the last decade, three new approaches have 
been applied to the study of the serum proteins. 
These include: first, the technic of ultracentrifuga- 
tion; secondly, electrophoresis; and thirdly, the 
application of immunochemical reactions. 


The ultracentrifugation method developed by 
Svedberg® for the study of protein solutions con- 
sists in sedimenting the molecules from a solution 
by means of centrifuges of special construction. 
These centrifuges are capable of developing rates 
up to 200,000 revolutions per minute, and are fitted 
with optical contrivances making it possible to 
record photographically by mears of various 
lengths of visible and ultraviolet light the rate of 
sedimentation of various solutes. In this way the 
molecular weights of one or more substances can 
be determined, since the rate of sedimentation is a 
function of the mass of the molecule and the cen- 
trifugal force. This method also offers a valuable 
check on the purity of a given solute, — in this re- 
view, a serum protein,—since the substances of 
different molecular weights will be sedimented at 
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different rates and different stratums of molecules 
appear in the photographs obtained. 

The second technic, which is proving of great 
value both chemically and clinically in the study 
of serum proteins, is in reality an old one. In 1899, 
Hardy’ demonstrated the migration of colloidal 
particles in an electric field. This phenomenon is 
termed “electrophoresis.” The method was later 
successfully employed by Michaelis* to distinguish 
certain enzymes and proteins by their mobilities 
and their isoelectric points. This electrophoretic 
technic, which is in principle identical with that 
of measuring the mobility of ordinary ions, has 
been modified in recent years. Tiselius* has made 
it possible to record accurately the rate of migra- 








Figure 1. Plasma and Serum Protein Analyses Derived 
by the Electrophoretic Method (after Longsworth, Shed- 
lovsky and Maclnnes!). (Reproduced by courtesy of 
the publisher.) 

A = normal plasma; B = plasma from a case of mul- 
tiple myeloma; C = serum from a case of nephrosis. 


tion of various proteins, and to separate these frac- 
tions for subsequent analysis by other means with- 
out altering their chemical nature by polarizing 
or heating currents. These measurements are 
made under standard conditions of pH, ionic 
strength and temperature. Like the ultracentrifuge, 
the boundary of the migrating molecules can be 
recorded photographically, employing what is 
known as the Toepler-Schlieren method. This de- 
pends in principle on the detection of “small inho- 
mogeneities in refractive index,” caused in the 
serum proteins by the boundaries of the various 
protein fractions, migrating at different velocities. 
Longsworth et al.’**! have ingeniously modified 
further the method of Tiselius and of Philpot’* for 
recording the velocity of migration of various so- 
lutes. From the curves obtained by his method, cal- 
culation of the concentration of various solutes is 
made possible, in addition to separation of these on 
the basis of their velocity of migration. In Figure 1 
may be seen curves obtained by Longsworth et al. 
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in the electrophoretic analysis of normal human 
plasma, the plasma from a patient with multiple 
myeloma and the serum from a patient with neph- 
rosis. In curves of this type, the area of a peak is a 
function of the concentration of a fraction of a defi- 
nite migration velocity. The homogeneity of a frac- 
tion is determined by the slopes of each peak. For 
example a peak with a narrow base suggests that 
one or more substances of essentially the same mo- 
bility are present. A broad peak speaks for the 
probable existence of substances of varying mo- 
bilities, which probably represent mixtures. 

The analytical results obtained for the total al- 
bumin and globulin fractions of normal human 
serums by electrophoresis and the conventional 
salting-out method are generally in good agree- 
ment. It must be pointed out, however, that the 
alpha, beta and gamma fractions of the globulin, 
as separated by the electrophoretic method and as 
named by Tiselius, do not correspond to euglob- 
ulin and pseudoglobulin as measured by salt pre- 
cipitation. 

In abnormal serums, marked discrepancies may 
appear between the analytical results obtained by 
the two methods. Certain fractions with the mo- 
bilities of the globulin may be erroneously tound 
in the albumin fraction as determined by the usual 
technic, and the globulin abnormalities as deter- 
mined by both methods show but little agreement. 

In the last thirteen years the brilliant studies of 
Heidelberger’ and his associates have contributed 
significantly to the view that antigens and ant- 
bodies are proteins of specific chemical nature. 
Heidelberger has furthermore established beyond 
reasonable doubt the fact that antigen and anti- 
body combine, under controlled circumstances, in 
accordance with the laws of multiple proportions, 
which govern more familiar chemical reactions. 

Kendall,’* who participated in these studies, has 
utilized the basic knowledge obtained for the im- 
munochemical analysis of human serum protein 
by precipitin reactions. Beginning with the immu- 
nization of rabbits with water-soluble and water- 
insoluble euglobulin and pseudoglobulin from the 
salted-out protein of normal human serums, Ken- 
dall prepared antiserums. It developed from a 
quantitative study of precipitates formed by these 
antiserums and solutions of the salted-out protein 
fractions that there are three globulin fractions. 
This was also found to be true with the electro- 
phoretic method. The quantitative correlation be- 
tween the precipitin method of Kendall and the 
usual salting-out method as applied to the total 
amounts of albumin and globulin in normal 
serums is excellent. In certain diseased states, the 
immunochemical technic applied by Goettsch and 
Kendall,’® like that of the Tiselius electrophoretic 
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method, indicates that qualitative as well as quan- 
titative changes occur in the various serum protein 
fractions. Thus, Goettsch and Lyttle!® have shown 
that abnormal albumins and globulins appear in 
the serums of nephrotic patients. These proteins 
do not react to form precipitates with the anti- 
serums prepared from normal serum albumin and 
globulin. Furthermore, antiserums prepared from 
the abnormal serum proteins obtained from ne- 
phrotic patients do not react with normal serum 
albumins and globulins. As much as 25 per cent 
of the serum albumin and globulin in a nephrotic 
patient may differ in its chemical nature from the 
protein normally present. These qualitative dif- 
ferences cannot be detected with the usual salting- 
out method. 

It is hoped that this fragmentary review may 
serve to indicate the various means that are today 
being employed to advance the knowledge of the 
chemical characteristics of the serum proteins. 
These procedures for the main part measure differ- 
ent properties of the proteins. It is to be anticipat- 
ed that the integration of the results obtained from 
the simultaneous application of these methods may 
continue to advance knowledge in this complex 
held of chemistry. 


Oricin or PLasmMa PROTEINS 


The origin of the plasma proteins has always 
been an intriguing problem. There is at the pres- 
ent time no direct proof of the source of any of 
them. There continues to accumulate, however, 
indirect evidence, which carries at least a measure 
of conviction particularly concerning the origin of 
two, namely, fibrinogen and prothrombin. These 
two proteins of the plasma show, with considerable 
regularity, a striking decrease with destruction of 
liver tissue, and their decrease more or less paral- 
lels the degree of liver damage present. As a mat- 
ter of fact, the concentration of circulating fibrino- 
gen was at one time used as a test for hepatic func- 
tion. More recently, various workers have sug- 
gested that the lack of prothrombin regeneration 
following the parenteral administration of vitamin 
K in patients with parenchymatous liver degenera- 
tion be employed to appraise liver function. This 
test has also been recommended to distinguish be- 
tween the icterus of obstructive and that of degen- 
erative origin, because in obstructive jaundice pro- 
thrombin plasma levels rise promptly following 
vitamin K administration. Added to this evidence 
is the significant fact that damage to other organs 
does not result in a decrease in fibrinogen and pro- 
thrombin, provided the liver remains intact. 

Concerning the source of the other plasma pro- 
teins, Madden and Whipple’ have recently stated, 
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“One who is acquainted with the literature hesi- 
tates to bring up the subject of the origin of albu- 
min and globulin.” It is, however, the conviction 
of Madden and Whipple that “evidence speaks in 
favor of the liver as the site of production of albu- 
min and of much of the globulin.” 

The evidence that favors the liver as the site of 
serum albumin formation is suggestive but at the 
same time not wholly convincing. It is based on 
the following facts. First, that Eck-fistula dogs, 
as first shown by Kerr, Hurwitz and Whipple,’” 
are apparently able to regenerate only about one 
tenth as much plasma protein as normal dogs and 
that these dogs are known to undergo liver atrophy. 
Secondly, Elman and Heifetz'® have shown a 
marked decrease in liver function, as tested by iso- 
iodeikon excretion, in dogs developing hypoalbu- 
minemia on Weech’s*® protein-deficient diet. These 
dogs also show vacuolization of the liver cells, a con- 
dition which accompanies a decrease in the level of 
serum albumin. This decrease in serum albumin 
has recently been shown by Patek and Post’ to be 
associated with an inability of certain patients with 
cirrhosis to form serum albumin even when large 
amounts of protein are fed. That proteins other 
than plasma proteins are stored by these patients 
is shown by their marked positive nitrogen balance. 
The presence of marked hypoalbuminemia, as de- 
fined by a level below 2.5 gm. per 100 cc., which 
persists despite an adequate protein intake, con- 
stitutes a grave prognostic sign in cirrhosis and 
suggests the presence of irreparable liver damage. 

Hypoalbuminemia in the nephrotic state and 
the classic failure of this hypoalbuminemia to re- 
spond to high-protein feeding throws some doubt 
on the specificity of the liver as a source of serum 
albumin, because at the present time there is little 
evidence to suggest that either functional or ana- 
tomic liver damage exists in nephrotic patients. It 
may be argued that long-continued albuminuria 
exhausts the capacity of the liver to regenerate 
serum albumin in these patients. On the other 
hand, when the serum albumin has been decreased 
for only a short time, it is also often impossible to 
raise the albumin level despite a positive nitrogen 
balance maintained over the course of many 
months. This reasoning does not in any way ex- 
clude the liver as the source of serum albumin, 
but it does raise an unexplained objection to the 
hypothesis. 

With regard to the source of the plasma glob- 
ulins, it is fair to state that most workers agree 
to a multiple origin. The importance of the liver 
in relation to fibrinogen and prothrombin forma- 
tion is clear. In relation to the source of the other 
globulins, there appears to be less certainty about 
the role of the liver. Thus, there is an amazing 
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lack of correlation between the changes occurring 
in the concentration of albumin and those oc- 
curring in the globulins in undernutrition. In 
Weech’s*’ dogs maintained on an inadequate pro- 
tein diet, as well as in human subjects, “the aver- 
age concentration of globulin remains singularly 
constant; it follows that the fall in total protein is 
brought about entirely by depletion of the albu- 
min fraction.” The argument has already been 
advanced that the depletion of serum albumin in 
liver disease constitutes evidence that this type 
of protein is formed in this organ. At the same 
time, certain globulins of the serum are often 
strikingly increased in the blood in liver disease 
involving parenchymal cells, and yet it is suggested 
that much of the globulin is also formed in the 
liver. This apparent paradox might perhaps be 
explained if albumin and globulin are formed by 
different cells, for example, the albumin by polyg- 
onal cells and the globulins by the reticuloendo- 
thelial cells. 


In the last two years Sabin** has provided con- 
vincing visual evidence indicating that the reticulo- 
endothelial system as a whole is concerned with 
the elaboration of antibodies, which, as Heidel- 
berger has shown by quantitative precipitin stud- 
ies, may constitute as much as 60 to 70 per cent 
of all the serum globulins in highly immunized 
animals. Sabin injected a colored egg-albumin 
antigen prepared by Heidelberger into rabbits, and 
found that it was taken up by the cells of the retic- 
uloendothelial system. The antigen was then al- 
tered by these cells by removal of the dye, and at 
this time it probably passed from vacuoles into 
the cytoplasm. After four to seven days, at which 
time antibodies appeared in the serum, the macro- 
phages that had taken up the dye showed marked 
shedding of their surface films without damage to 
them. With the shedding of the surface films, 
Sabin believes that the antibody globulin is car- 
ried into the blood plasma. Sabin also believes that 
this shedding of globulin by cells of the reticulo- 
endothelial system takes place at a slower rate in 
nonimmune animals, and that this process is re- 
sponsible for normal serum globulin formation. 

From this brief review of the origin of the plasma 
proteins, it is apparent that some light is being 
thrown on what continues to be a most confusing 
problem. 


REGENERATION OF PLASMA PROTEINS 


I shall next consider plasma protein regeneration, 
a subject of considerable clinical as well as physi- 
ologic significance. Plasma protein depletion can 
be prevented in a number of ways in the normal 
animal. These may be enumerated as follows: 
the maintenance of an adequate dietary protein 
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intake; the maintenance of nitrogen equilibrium 
in the fasting animal by the intravenous adminis- 
tration of plasma proteins; the feeding of amino- 
acid mixtures in amounts sufficient to maintain 
nitrogen balance, in which the recent work of 
Mitchell and his colleagues** demonstrates that 
only seven of these acids are essential in the adult 
rat; the intravenous, subcutaneous or oral admin- 


istration of casein hydrolysates to which are added 
tryptophan and cystine or methionine. 

In the course of plasma protein depletion, as 
brought about in animals either by protein starva- 
tion, the technic employed by Weech, or by plas- 
mapheresis in dogs maintained on a low but ade- 
quate protein intake, the method used by Whipple 
and his associates’? for many years, the albumin 
fraction suffers primarily. This is particularly un- 
fortunate for physiologic reasons. If protein deple- 
tion has been of short duration, repletion is rapidly 
accomplished by the means of protein feeding. It 
depletion is of long standing, the rate of protein 
repletion, as shown by Weech, is at first rapid, but 
then the pace is slowed and months may be re- 
quired to attain the original levels. This is true 
not only in animals but also in man. Of interest, 
but still unexplained, is the fact that after deple- 
tion of certain reserve stores of plasma protein, 
the protein-starved animal is unable to utilize ef- 
fectively his remaining body protein or its disinte- 
gration products for plasma protein regeneration. 

In contrast to clinical states of hypoproteinemia 
brought about by undernutrition and curable by 
the methods that have been shown to prevent hy- 
poproteinemia, stand cases of nephrotic and hepatic 
hypoalbuminemia. Regeneration of plasma proteins 
in these cases is notably ineffective, owing to a 
failure of the albumin-synthesizing mechanism. 
Treatment with high-protein diets or protein au- 
tolysates brings about the storage of body protein 
without regeneration of plasma protein, particu- 
lacly serum albumin. 

In recent years Madden and Whipple and also 
Weech have shown beyond question that the type 
of protein fed is of considerable significance in re- 
lation to its efficacy in bringing about plasma 
protein regeneration —this applies with certainty 
to albumin, which is of prime importance. Thus, it 
has been shown that beef serum protein has an 
extraordinarily high potency value in plasma 
protein regeneration. Beef muscle, casein, egg 
white and others are of medium potency, and of 
low potency are gelatin, zein, dog red blood cells 
and so forth, as shown in Table 1. Evidence con- 
cerning globulin regeneration is still controversial 
and fortunately of more purely academic interest. 

In summary, then, plasma protein regeneration 
in hypoproteinemic states resulting from under- 
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nutrition can be corrected by the liberal adminis- 
tration of protein, amino acids or protein autoly- 
Furthermore, in addition to the quantity 
of protein, its quality has been shown to be a mat- 
ter of considerable importance. Finally, in states 
in which hypoproteinemia appears to be associated, 


sates. 


at least in part, with a disturbance in serum 


albumin synthesis, administration of protein may 


Potency of Various Foods for Plasma Preatein 
Formation.* 


TaBLe |. 


HicH Porency MepiuM PorTency Low Porency 


Beef serum Egg white Gelatin 
Autoclaved yeast Zein 
Beet chuck Pancreas 
Beef liver Canned Salmon 
Casein Red blood cells of dog 
Lactalbumin Spleen 
Cooked pork kidneys Beef stomach 
Polished rice Pork brain 





*Modified from Madden and Whipple.” 


lead to storage of body protein, with little if any 
increase in the serum protein concentrations. 


DisruRBANCEs OF SERUM ALBUMINS AND SERUM 
GLOBULINS IN DisEaseD STATES 


Modern medicine owes to a New York clinician, 
Dr. Albert Epstein,** *° a great debt. His studies 
made between the years 1912 and 1917 on the dis- 
turbances of the serum proteins in disease and his 
application of the Starling hypothesis in the ex- 
planation of nephrotic edema served asa great stim- 
ulus for the mass of clinical investigation in this 
field in the past twenty-five years. 

In the normal adult, the concentration of the 
serum proteins varies between 6 and 8 gm. per 
100 cc. The proteins determined in the albumin 
fraction vary between 4 and 5.5 gm., and the glob- 
ulins fluctuate between 1.5 and 2.5 gm. as meas- 
ured by the three methods previously discussed. It 
has been customary in the past to lay great empha- 
sis on the ratio of albumin to globulin. This tra- 
dition finds its origin in the work of Epstein. He 
pointed out in 1912 that the decrease in serum pro- 
teins in the nephrotic state did not result from 
hemodilution because, if this were so, the albumin 
globulin ratio would remain constant. In reality, 
the albumin fraction was found to be sharply de- 
creased, and the globulin perhaps slightly in- 
creased. Thus, a change in distribution of albu- 
min and globulin was established. Since the phy- 
siologic and clinical consequences of disturbances 
in the serum proteins depend on the actual con- 
centrations of the albumin and globulin fractions, 
I urge that emphasis be placed on these rather 
than on their ratio. This can be explained as 
follows. An albumin globulin ratio of 0.5 is 
obtained when the albumin is 1.5 gm. and the 
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globulin is 3 gm. The same ratio is present when 
the albumin is 3 gm. and the globulin is 6 gm. 
It is obvious that the decrease in albumin is the 
striking feature in the first instance, and that an 
extraordinary increase in globulin results in the 
same ratio in the second instance. Certainly the 
physiologic, diagnostic and clinical implications are 
totally different despite identical ratios. 

From the standpoint of the clinician, patients 
with disturbances in serum proteins may be sepa- 
rated into two categories: those in whom hypo- 
albuminemia and its consequences dominate the 
disease picture, and those in whom hyperglobuli- 
nemia is the outstanding abnormality. To this 
generalization may be added a corollary. Thus, 
abnormalities in the albumin fraction always oc- 
cur in the direction of a decrease, whereas signifi- 
cant changes in the globulin fraction are associ- 
ated with increases in these proteins. Albumin 
values greater than 5.5 gm. indicate either that de- 
hydration or an abnormally soluble globulin is 
present. The presence of an abnormal globulin 
under these circumstances can be verified if the 
results obtained by the salting-out method,”® ** 
are compared with those obtained by the Tiselius 
or immunochemical technics of analysis. Although 
there is a sound physiologic and chemical basis 
for segregation of patients into these categories of 
hypoalbuminemia and hyperglobulinemia, it must 
be recognized that an outstanding disturbance in 
one protein fraction is often accompanied by some 
change in the other. For example, the serum al- 
bumin in a patient with cirrhosis of the liver may 
be reduced to 25 gm. per 100 cc., and at the 
same time the globulins may be increased to 5 gm. 
Or, in a patient with lymphogranuloma inguinale, 
as shown by Gutman et al.,** ** the characteristic 
hyperglobulinemia is often associated with some 
degree of hypoalbuminemia. 

The causes for hypoalbuminemia can be divided 
into three general groups: inadequate protein in- 
take, excessive protein loss and failure of albumin 
regeneration. These groups of disturbances with 
their subdivisions are shown in Table 2. 

Since the clinical importance of disturbances in 
serum albumin is dependent on its normal func- 
tions, these should be reviewed briefly. The serum 
albumin normally acts to maintain the effective 
osmotic pressure of the blood plasma, to maintain 
normal plasma volume, to serve as a source of en- 
ergy in starvation, and to serve as a chemical buf- 
fer. The most important physiologic and clinical 
consequences of hypoalbuminemia depend prima- 
rily on a disturbance of one of these normal func- 
tions, namely, that of maintaining osmotic pres- 
sure. This activity follows from the fact that the 
albumin molecules traverse the capillary walls 
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only in small amounts under normal conditions. 
Although this lack of permeability is also charac- 
teristic of the globulins, they exert but one fifth of 
the osmotic pressure of the albumin fraction in 
normal serum. The greater osmotic activity of the 
albumins results from their smaller molecular 
weight and their higher concentration in the 
serum. The difference in osmotic activity of the 


Taste 2. Factors Causing Hypoalbuminemia. 








INADEQUATE PROTEIN INTAKE 
Economic causes (“hunger edema’’) 
Poor appetite 
Any protracted illness 
Cardiac decompensation 
Chronic alcoholism 
Mechanical interference with food intake 
Poor intestinal absorption (?) 


Excessive Protein Loss 
Recurrent hemorrhage 
Massive chronic suppuration 
Exudation of serum (severe burns) 
Uncontrolled diabetes mellitus 
Nephrotic state 
Various enteroenterostomies 
Repeated abdominal taps 


FAILURE OF ALBUMIN SYNTHESIS 
Chronic parenchymatous liver disease 
Nephrotic state 
Cardiac edema with chronic passive congestion 
Prolonged protein starvation (?) 





albumins and globulins in the blood is further ac- 
centuated by virtue of differences in their isoelec- 
tric points. These differences favor greater ioniza- 
tion and therefore greater osmotic properties of al- 
bumin at the pH of the blood. 

Decreasing concentrations of albumin lead to a 
diminishing tendency for interstitial fluid to be 
brought back into the capillaries. In hypoalbumi- 
nemia, when the osmotic activity of the serum pro- 
teins at the venous end of the capillaries is less 
than the hydrostatic pressure, edema fluid will ac- 
cumulate. This idea is in accord with the Starling 
hypothesis, the validity of which was established 
by the direct measurements of Landis.*® Various 
workers have found that edema fluid tends to ac- 
cumulate when the serum albumin concentration 
falls below a so-called “critical level.” Thus, Moore 
and Van Slyke*’ observed that edema was usually 
present in patients in whom the serum albumin 
concentration was less than 2.5 gm. per 100 cc. In 
malnutrition, Bruckman and Peters** state that 
edema almost always develops when the albumin 
falls below 3 gm. per 100 cc. It is essential, how- 
ever, to emphasize that other factors, such as 
the intake of sodium salts, the local renal fac- 
tors of blood flow, glomerular filtration _ pres- 
sure, tubular reabsorption and tissue pressure, as 
well as unknown factors, may be of considerable 
importance. Thus, the rigid restriction of sodium 
salts tends to limit edema formation even in the 
presence of very low serum albumin concentrations. 
Also, striking diuresis may at times occur for 
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wholly unexplained reasons when the concentra- 
tion of serum albumin is maintained well below 
the critical level. 

From the foregoing discussion, it is apparent 
that marked hypoalbuminemia is characterized 
clinically by the physiologic tendencies that it may 
initiate. This is not true of hyperglobulinemia, 
the causes of which are presented in Table 3. The 


Tape 3. Diseases Associated with Hyperglobulinemia. 


INFECTIONS 
Lymp! ve 
Boeck’'s 
Lupus 
Periart 
Subacute cterial el 
Rheumatoid arthritis 
Leprosy 
Kala azar* 
Many other infections 


NEOPLASMS 


Multiple myelor 
Lymph 
Leukemia 


METABOLIC DISORDERS 
Cirrhosis of liver* 


Cardiac failure (chronic passive congestion) 


No RecoGniztp Disease 
Occasional young Negroes 





ha iS e ) 
*Hyperglobulinemia often marked, that is, over 4.5 gm. per 100 cc. 


heterogeneous groups of diseases in which in- 
creases in the globulin fraction of the serum occur 
include infections, tumors and metabolic disease. 
Hyperglobulinemia is also present at times in 
young Negroes who are otherwise apparently nor- 
mal. No common underlying mechanism or 
mechanisms are as yet recognizable in_ these 
groups, although increases in serum globulins are 
often encountered in diseases in which plasma- 
cell reactions are prominent. The importance 
of hyperglobulinemia is, perforce, at the present 
time limited to its diagnostic value. This state- 
ment is not designed to detract from the clinical 
value of serum globulin determinations as an aid 
to diagnosis, but merely emphasizes the unsatis- 
factory state of knowledge concerning the physio- 
logic interpretation of changes in the globulins. It 
is apparent from Table 3 that marked hyperglob- 
ulinemia, that is, values of more than 4.55 gm., 
occurs in but a limited number of diseased states 
and should therefore direct attention toward them. 
When hyperglobulinemia is of only moderate in- 
tensity, that is between 3.0 and 4.5 gm., the specific- 
ity of the disturbance is obviously reduced, and 
mild degrees of hyperglobulinemia are observed in 
an extraordinary variety of infections. 

In addition to the diagnostic value of total 
globulin determinations, Gutman*’ has recently 
pointed out the usefulness of fractionation of the 
globulins. When the total concentration of glob- 
ulin is increased, the euglobulin participates in 
the change with great regularity. In multiple 
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myeloma, however, the euglobulin may not exceed 
its normal concentration of 0.1 to 0.2 gm. per 
100 cc. Thus when a moderate or marked increase 
in total globulin is present and the euglobulin is 
not increased, Gutman has shown that the diag- 
nosis of myeloma, which is often exceedingly dif- 
ficult in the early stages, becomes relatively cer- 
tain. 


Uses oF Piasma Proreins 1N THERAPY 


It seems appropriate to end a survey devoted to 
the plasma proteins with a consideration of their 
role in therapy. Plasma protein or serum protein 
transfusions are recommended today in the treat- 
ment of two disorders, namely, hypoalbuminemia 
and the state of shock. These protein transfusions 
are employed instead of whole blood because they 
may, at least theoretically, have a greater effect in 
restoring the plasma protein levels to normal, in 
increasing and maintaining an increase in the cir- 
culating plasma volume, in initiating diuresis in 
hypoalbuminemic states associated with edema by 
virtue of raising the osmotic activity of the plasma 
and thereby increasing the plasma volume, and 
in making available a utilizable source of energy in 
states of undernutrition. 

In the hypoalbuminemic state dependent on in- 
adequate protein intake, the therapeutic implica- 
tion appears to be an increase in the dietary pro- 
tein. When this aim cannot be achieved, the daily 
infusion of casein autolysates should be the next 
therapeutic method of choice. When these meth- 
ods fail, it is probably justifiable to employ plasma 
or serum transfusions, but it should be emphasized 
from the economic standpoint that, in this type of 
case, plasma transfusions constitute a true luxury. 
The same recommendations apply to the treatment 
of hypoalbuminemic states due to excessive pro- 
tein loss. One notable exception must, however, 
be made. Thus in severe burns when shock is 
largely dependent on acute plasma loss, plasma or 
serum transfusion becomes the emergency proce- 
dure of choice. 

It is in patients whose hypoalbuminemia is as- 
sociated with the nephrotic state that plasma or 
serum transfusions are most frequently recom- 
mended. The hope in plasma or serum transfu- 
sions probably arises from the sound logic of the 
procedure in a group of patients in whom high- 
protein diets and casein autolysate infusions have 
been notoriously ineffective in stimulating serum 
albumin regeneration. Dramatic diuretic results 
have been reported by Aldrich and his asso- 
ciates** °° in the treatment of nephrotic edema 
with lyophil serum. The experience of others 
has been less successful and suggests that the di- 
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uretic effects obtained were to be associated more 
with nonspecific reactions than with the concen- 
trated plasma itself. My experience with plasma 
transfusions in nephrotic patients at the Presby- 
terian Hospital has been limited and truly disap- 
pointing. The following brief report is represen- 
tative. A nephrotic boy, whose serum albumin 
was 1.3 gm. per 100 cc. before treatment, was given 
2000 cc. of normal human plasma in the course of 
three days. It might have been anticipated that 
this amount of plasma would raise his serum albu- 
min to at least 3.5 gm. In reality the serum al- 
bumin after three days was only 1.5 gm., and no 
diuresis occurred. The albumin transfused was 
either excreted in the urine or utilized as food, but 
it had none of the desired effects. Thus plasma 
transfusion in the nephrotic state is not so success- 
ful as has been hoped, but is well worth further 
trial, particularly if given in two to four times its 
normal concentration. 

In the treatment of shock, the value of plasma 
and serum proteins has been demonstrated beyond 
question. There continues to be uncertainty con- 
cerning details of the best means ef preparation, 
the optimal concentration for use and the relative 
values of plasma and serum. The fact that some 
disagreement and confusion exist concerning these 
details should in no way detract from the funda- 
mental value of this type of therapy. 

* * * 

An attempt has been made to indicate the direc- 
tion in which progress in knowledge of the prob- 
lems of the serum proteins is being made. It is 
both interesting and significant that advances in 
understanding the physiologic aspects of these 
problems have developed simultaneously with the 
acquisition of empirical knowledge, which has, 
nevertheless, already been shown to have an impor- 
tant application in the practice of medicine. Thus 
knowledge of the mechanisms and diagnosis of 
disease has been enhanced materially. 
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CASE 27231 
PRESENTATION OF CasE 

First Admission. A_sixty-year-old woman en- 
tered the hospital for study. 

Approximately one year before admission, the 
patient was treated in this hospital for erysipelas 
of the face, and during the routine examination 
a slightly tender, hard, irregular mass was palpated 
in the mid-epigastrium; it did not move with 
respiration. A gastrointestinal series revealed no 
evidence of intrinsic disease in the esophagus, 
stomach or duodenum. An extrinsic pressure de- 
fect on the medial side of the stomach corresponded 
to the mass felt through the abdominal wall. This 
mass was believed to be the left lobe of the liver, 
although the organ as a whole was not enlarged; 
the spleen was small. 

Second Admission. A year passed before the pa- 
tient again entered the hospital for an investigation 
of the mass. She had lost 6 pounds during the 
preceding few months, but even leading questions 
failed to uncover any subjective symptom. 

On examination the patient was well developed 
and well nourished. The heart and lungs were 
normal, the blood pressure 160 systolic, 80 diastolic. 
The abdomen was soft, and an orange-sized, hard, 
nontender mass was palpable in the umbilical re- 
gion, with its lower border on a level with the 
umbilical line. It was freely movable and moved 
with respiration. The right kidney was palpable; 
the liver was not. 

The temperature, pulse and respirations were 
normal. 

Examinations of the urine, stools and blood 
were negative. The nonprotein nitrogen of the 
blood serum was 20 mg. and the proteins 6.5 gm. 
per 100 cc.; the blood Hinton reaction was neg- 
ative. 

A gastrointestinal series showed a normal esopha- 
gus. The stomach was elongated and low in posi- 
tion but showed no defects, and the duodenal cap 
and loop were not remarkable. The palpable 
mass lay medial and posterior to the upper stom- 
ach, producing a pressure defect on the posterior 
wall at the junction of the upper and middle thirds. 
There were many small gallstones and one larger 
stone, apparently in the cystic duct. 
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A barium enema passed readily to the cecum 
and entered the terminal ileum. The colon showed 
a few diverticula in the region of the sigmoid, 
but otherwise was not remarkable. The palpable 
mass lay above and medial to the splenic flexure. 

An operation was performed on the third hos- 
pital day. 


DIFFERENTIAL DiacNosis 


Dr. Epwarp L. Younc: Our problem is the 
diagnosis of a mass that is known to have existed 
for at least a year in a woman of sixty and to 
have grown during that period without affecting 
her general health or causing any subjective symp- 
toms. The possibilities of a mass in that region 


come down to a definite number. The mass was 


apparently retroperitoneal and outside the gastro- 


intestinal tract, according to the x-ray evidence. 
That leaves us with the possibility of a_retro- 
peritoneal tumor of lymphoid origin, a tumor com- 
ing from the left kidney or adrenal and a tumor 
From the description, it should 
not have been liver, for instance an 
echinococcal cyst or an abnormal left lobe, and 
it should not have been from the spleen. The 
spleen was noted as being normal the previous 


of the pancreas. 
from the 


year. I am sorry that there is no note in this 
record about whether the mass went through 
to the flank on palpation. This always suggests 
a kidney tumor. I think that the feel of a tumor 
such as this helps very much in connecting it 
with the kidney. Nothing abnormal was found 
in the urine. Moreover, there is no evidence of 
any study of the urinary tract, and we may there- 
fore assume that the examiners were fairly sure 
that the mass was not renal in origin. 

The question of pancreatic tumor comes up. 
The pancreas is a retroperitoneal fixed organ. 
When this mass was first felt, it was described 
as irregular but not movable. Of course the ques- 
tion of movability of a pancreatic tumor depends 
on the part of the pancreas from which it arises, 
and whether or not it is in contact with the 
liver, which must move on respiration. The com- 
monest tumor of this size in the pancreas is, of 
course, a cyst, probably of the tail of the organ. 
It could move with respiration, but I must con- 
fess it is not usual. 

Was it possibly a cyst of mesenteric origin? It 
could not be an omental cyst, of course, and make 
a defect in the posterior wall of the upper medial 
part of the stomach. I suppose it is possible for 
a cyst of the mesocolon to develop in such fashion 
as to make a defect as described in the x-ray re- 
port. That would be more freely movable than a 
pancreatic cyst. 
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Without getting any help from the x-ray find- 
ings, but merely going on what is given here, it is 
a little difficult for me to make a differential diag- 
nosis between a cyst of the mesentery and a pan- 
creatic cyst. Pancreatic cysts are very uncommon. 
Up to 1936,—I think I looked them up at that 
time, — there had been only 5 in sixteen years at 
the Massachusetts General Hospital. I believe the 
Mayo figures were more than 80 cases out of 750,000 
patients, so that it is not common. Mesenteric 
cyst likewise is not common, and my belief is that 
they do not show themselves to be quite so large 
as this mass was. I should like to “stick my neck 
out” and say this is a pancreatic cyst first, in spite 
of the movability. Mesenteric cyst is second. I do 
not believe it is connected with the kidney or adre- 
nal, and I do not believe it is connected with the 
liver. I should like to allow myself a chance to 
change my opinion after Dr. Holmes clears every- 
thing up. 

Dr. Georce W. Homes: Unfortunately, the 
evidence that I have here does not clear anything 
up. As a matter of fact, all one can be certain 
about is that there is nothing wrong in the stom- 
ach. I should think the description would lead 
you to suspect that the man who examined the 
case thought the tumor was in the region of the 
pancreas. 

Dr. Younc: Of course the thing to do, if it is a 
pancreatic cyst, is to take it out if possible. Such 
cysts may be simple; they may be malignant. Even 
if they are simple, they may have to be marsupial- 
ized because of the impossibility of taking them 
out. If they are malignant, the effort should cer- 
tainly be made to remove them. 


CurnicaL DiaGnosis 


Carcinoma of the gall bladder. 


Dr. Younc’s Diacnosis 
Pancreatic cyst. 
ANATOMICAL DIAGNOSIS 


Papillary adenocystoma of the pancreas. 


PatrHoLocicaL Discussion 


Dr. Tracy B. Mattory: This patient was op- 
erated on by Dr. Claude E. Welch, who split the 
gastrocolic omentum and came immediately down 
on a cystic structure. He was at first unable to 
decide which organ it was attached to, but it 
proved fairly readily mobilizable, and when he 
brought it farther up into the wound it became 
clear that it was attached to the pancreas. He was 
able to remove it without too much difficulty, and 
then found that in doing so he had completely 


removed the middle section of the pancreas. He 
therefore went back and removed the distal frag- 
ment of the pancreas, to be on the safe side. This 
distal fragment was atrophied, and when it was 
cut across, a widely dilated pancreatic duct was 
found, with practically no recognizable pancreatic 
tissue. Microscopic sections showed total atrophy 
of the acinar cells, but the islands were perfectly 
preserved. It was exactly equivalent to the type of 
atrophy that develops from ligation of the pan- 
creatic duct in an experimental animal. The cyst 
itself was 6 cm. in diameter and was multilocular, 
consisting of multiple cavities varying from pin- 
point in size up to a centimeter or more in diame- 
ter. In a great many of these cavities, papillary 
projections were found, and we must classify this 
definitely as a neoplasm, a papillary adenocystoma 
of the pancreas. Whether it is benign or malig- 
nant is a little difficult to be sure of. We have 
seen one case of this sort, which Dr. Young per- 
haps remembers, since it was his originally, of 
frankly malignant papillary carcinoma of the pan- 
creas. That recurred after a considerable inter- 
val, seven years, I believe. This tumor in com- 
parison looks much less malignant. I think it is 
quite possible that the patient was cured, but I 
should not be surprised at a delayed recurrence. 


Dr. Younc: This interests me, because when 
you reviewed the slides of the original case you 
believed it was papillary cystadenoma and non- 
malignant. It was first reported as malignant, 
and the patient did well and apparently was cured. 
It recurred six and a half years later, and she died 
seven and a half years after the original operation. 





CASE 27232 
PRESENTATION OF CASE 


A forty-three-year-old housewife entered the 
hospital complaining of abdominal pain. 

The patient had felt perfectly well until one 
year before admission, when she noticed that she 
was becoming pale, rather weak, tired easily and 
was slightly dyspneic on exertion. No localizing 
symptoms appeared until three months before ad- 
mission, at which time a sharp pain developed in 
the right upper quadrant of her abdomen, radi- 
ated to the right shoulder blade, and was aggra- 
vated by breathing and lying on her back. Short- 
ly thereafter, the pain also included the epigastric 
region, and six weeks later it developed in the left 
lower quadrant, where it was stabbing in character 
and slightly increased by respiration. The pain 
became constant, and the patient went to bed suf- 
fering from anorexia and a considerable increase 
in exertional dyspnea. One month before admis- 
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sion, a loss in weight was first noticed and, in addi- 
tion, an increase in the size of her abdomen. The 
husband believed the patient to be a little jaun- 
diced, but no color change was noticed in the stools 
or urine. Two and a half weeks before admission, 
examination showed an enlarged liver and spleen. 
Gradually her dyspnea became more marked, and 
the right upper-quadrant pain exaggerated. One 
week before entry the patient was admitted to 
another hospital, where x-ray films were taken. 
At no time had there been nausea, vomiting, 
cough, urinary changes or vaginal bleeding. She 
had lost 20 pounds in weight. 

The patient’s father had died of carcinoma of 
the esophagus. The past illnesses were noncon- 
tributory. 

On examination the patient was flushed and ap- 
peared chronically ill, and there was evidence of 
recent weight loss. The heart was normal, the 
blood pressure 130 systolic, 80 diastolic. At the 
left lung base, there were diminished excursion, 
slight percussion dullness and diminished breath 
sounds. The abdomen was distended and tympa- 
nitic, and an occasional peristaltic sound was heard. 
No shifting dullness was elicited. A tender edge, 
believed to be liver, was felt in the right upper 
quadrant and in the epigastrium. The spleen was 
not palpable, but percussion dullness over the re- 
gion of the spleen could be made out. Rectal and 
pelvic examinations were negative. 

The temperature was 99°F., the pulse 100, and 
the respirations 30. 

The urine showed a + test for albumin, with 
an occasional white blood cell per high-power field 
and many bacteria in the sediment. The blood 
showed a red-cell count of 3,300,000 with a hemo- 
globin of 10.9 gm. (photoelectric-cell technic), and 
a white-cell count of 8600 with 82 per cent poly- 
morphonuclears. A blood film showed consider- 
able marrow activity with increased platelets, some 
shift to the left in the polymorphonuclears, stip- 
pled and polychromatophilic red cells and a few 
immature unidentified cells. The nonprotein ni- 
trogen of the blood serum was 27 mg. per 100 cc.; 
the blood Hinton reaction was negative. The 
stools were normal. 

X-ray films of the gastrointestinal tract taken in 
another hospital were interpreted as showing flat- 
tening of the greater curvature of the stomach due 


be an en- 


to pressure from what was believed to 
larged spleen. The stomach emptied in six hours; 
A barium enema 
revealed no significant findings. With a Graham 


test no dye entered the gall bladder. The genito- 


the colon was low and atonic. 


urinary tract was normal. 
A flat plate of the abdomen taken in this hos- 
pital showed a large collection of gas in the left 
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mid-abdomen having the shape of the stomach 
antrum. There also appeared to be some gas-filled 
loops of small bowel in the mid-abdomen, but no 
dilated loops were visualized. 

An electrocardiogram showed sinus tachycardia, 
low voltage in QRS, left-axis deviation and total 
inversion of Lead 3. Ti and Tz were tall and up- 
right, and Ts was inverted. Lead 4 was normal, 
save for low diphasic T waves. 

On the third hospital day an operation was per- 
formed. 


DIFFERENTIAL DracNosis 


Dr. Letanp S. McKirrrick: 
the man who operated on this patient was a far 
better diagnostician than I am, or that he had some 
information I do not know of. I should not know 
what in the world to operate for. Here is a 
woman of forty-three, with pallor, weakness and 


It seems to me that 


slight dyspnea on exertion, who tired easily. Some- 
times in carcinoma of the stomach or cecum there 
is such severe anemia that the patients get short 
of breath and have the other symptoms that go 
with inadequate oxygenation of the tissues. But 
that is not an outstanding surgical symptom. The 
patient was evidently not well for a long period, 
but nothing definite came into the picture until 
three before admission, when she had 
sharp pain in the right upper abdomen radiating to 
the shoulder blade, aggravated by breathing and 
by lying on her back. I suppose that means some- 
thing, but I cannot figure it out. Another point 
that is intriguing and confusing to me is that the 
pain became constant in the left lower quadrant, 


months 


and that the patient went to bed suffering from 
anorexia and considerable increase in exertional 
dyspnea. She had had weight loss and possibly a 
little jaundice; there was no suggestion of it on 
physical examination. She had increase in the size 
of her abdomen. She is said to have had a pal- 
pable spleen two and a half weeks before admis- 
sion, but x-ray films taken on the outside were 
essentially negative. I think it might be best to 
see the x-ray films now. 

Dr. Georce W. Hoimes: I am afraid that I am 
not going to help you. At first glance, one won- 
ders how they could interpret this shadow as gas 
in the These films, I presume, were 
taken with the patient lying on her back. It is 
hard to tell. The striking thing is that there is 
no gas in the upper abdomen. One cannot see 
the diaphragm. If I could tell you whether the 
fundus of the stomach was displaced forward or 


stomach. 


backward, it would help a great deal in deciding 
whether the mass was liver or spleen. It must be 
either a very large liver or spleen or a very large 


MASS. 
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Dr. McKirrrick: In addition to what Dr. 
Holmes has said, we learn from the record that 
the patient had a positive Graham test. I am try- 
ing to find a surgical lesion, but not with much 


Certainly, they are not what she came into the 
hospital for. Apparently she had a large liver, 
and presumably a large spleen. That again is 
against a surgical lesion of a primary nature. The 
discomfort she had was certainly not character- 
istic. 

In summary, we have a_ forty-three-year-old 
woman who had symptoms that went back a year, 
beginning with pallor, weakness, fatigue, and dysp- 
nea on exertion. Three months before admission, 
pain came into the picture. The patient was dis- 
tended, had supposedly a large liver and a large 
spleen, and her gall bladder did not fill. What 
this elaborate report on the blood means, 1 am 
ashamed to say, I do not know. I shall have 
to disregard it. The heart was normal on physical 
examination, and, Dr. Bland tells me, essentially 
normal in the electrocardiogram. Therefore, the 
dyspnea on exertion was probably not due to 
any heart abnormality. This woman, I believe, 
had either biliary-tract or neoplastic disease. It 
seems to me that neoplasm along the gastroin- 
testinal tract has been reasonably well excluded by 
x-ray study. Carcinoma of the pancreas one might 
consider because of the steady constant pain that 
she had when she entered the hospital. The large 
spleen is not very satisfactorily explained on that 
premise, although I have seen large spleens from 
metastasis secondary to carcinoma of the pancreas. 
The distention, I suspect, was due to fluid in the 
abdomen, in addition to an excess of gas such as 
one sees in carcinomatosis or in cirrhosis. The rec- 
tal examination was negative. In other words, no 
nodule was felt in the pelvic floor. Somehow, | 
am inclined to believe that this may well not have 
been a carcinomatous mass with a carcinomatosis. 
I suppose one always has to consider, in the pres- 
ence of unexplained abdominal findings, the ques- 
tion of Hodgkin’s disease with involvement of the 
liver and of the spleen and possibly with retro- 
I do not believe that the patient 
had a surgical lesion. I am going to put as my 
first impression cirrhosis of the liver, although 
there is nothing in the record to warrant any sug- 
The second guess that I 


peritoneal glands. 


gestion as to its etiology. 
can make would be a malignant lymphoma, and 
from there on it would be an open field. 

Dr. Epwarp L. Younc: Do you think peri- 
toneoscopy would have helped? 

Dr. McKrrrrick: I think it would have been a 
great deal of help. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


991 


Dr. Wittram B. Breep: I should like to ask 
Dr. Richardson about the blood. 

Dr. Wyman Ricnuarpson: I looked at the blood. 
May I read my notes? I saw the patient a short 
time before the answer was discovered and made 
the following notes: 


The abdomen is very much distended and tympanitic. 
I cannot make out any large amount of fluid. There is 
no general glandular enlargement. Blood smear shows 
considerable marrow activity, with increased platelets, 
some shift to the left of polymorphonuclears; stippled 
and polychromatophilic red cells and a few very imma- 
ture and unidentified cells are present. The clinical 
and blood picture, to me, rules out cirrhosis of the liver 
and Banti’s disease (thrombosis of the splenic vein). 
The most probable diagnosis is malignant disease of 
some sort, with “myelophthisic” anemia most probable. 
Leukemia is not excluded. There is a question of intes- 
tinal obstruction. I have considered tuberculosis, but 
this is not likely. Further study should include a flat 
plate of the abdomen, peritoneoscopy and possibly bone- 
marrow biopsy if no definite diagnosis is established. 


I might say I thought before this problem was 
answered that the patient had carcinoma of the 
pancreas, with metastases. I should like to add 
one word: A blood picture that shows this amount 
of marrow activity with immature red cells and 
immature white cells is not compatible with 
anemia from cirrhosis of the liver or even from 
hemorrhage. It means, then, some active marrow 
disease, and it is not infrequently seen in severe 
neoplasm, especially when the liver is very much 
involved. 


CuinicaL DiaGNnoses 


Malignant disease. 
Myelophthisic anemia. 


Dr. McKirrrick’s Diacnoses 


Cirrhosis of liver. 
Malignant lymphoma. 


ANATOMICAL DIAGNOSES 


Carcinoma of gall bladder, with extension to 
liver and metastases to lung, hepatic, retro- 
peritoneal and bronchial lymph nodes. 

Pulmonary collapse, lower lobes, bilateral. 

Ascites. 

Arteriosclerosis, aortic and coronary, slight. 


ParnorocicaL Discussion 


Dr. Tracy B. Marvory: 
statement in the record that operation was per- 
formed is misleading. The operation was _peri- 
toneoscopy. Dr. Edward B. Benedict is not here 
to describe his findings, but it was obvious at a 
glance that the liver was filled with metastases. 


I think possibly the 
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The patient rapidly failed and died. At the time 
of autopsy, the entire upper abdomen was filled 
with liver. There were 5 kilograms of it. The 
spleen was not significantly enlarged, weighing 
270 gm., which is not palpable enlargement. The 
particular portion of the liver that was most en- 
larged was the left lobe, and it was unquestion- 
ably that which was felt and interpreted as the 
spleen. The enlargement of the left lobe I am 
sure was quite sufficient to account for the ab- 
normality on x-ray examination. The gall bladder 
at first glance seemed normal, although a little 
dilated. The anterior wall was thin. When it 
was cut into, it contained a large amount of clear, 
colorless fluid. On the posterior wall, in the bed 
adjacent to the liver, was a fungating cauliflower 
mass. This unquestionably was a primary carci- 
noma of the gall bladder that extended directly 
into and almost completely replaced the liver. The 
amount of liver parenchyma left was under 500 
gm., I should think. 

Dr. McKirrrick: Dr. Holmes really gave away 
what he had in the back of his mind. He gave 
me quite a tip-off when he stressed the density 


June 5, 194] 


in the upper abdomen, because it would be quite 
hard to explain the combination of that density 
with the location of the gas bubble on any other 
basis. Do you ever get as large a liver as that in 
either cirrhosis or lymphoma? 

Dr. Matiory: Yes; in both. Five kilograms of 
liver are not extremely rare in early stages of al- 
coholic cirrhosis. 

Dr. McKirrrick: Do you usually get a diffuse 
enlargement, or is it apt to be more or less local- 
ized to one lobe? 

Dr. Mattory: That is unusual in cirrhosis, but 
is certainly not uncommon in cancer. 

Dr. McKirrricx: I think I should have done 
better with Dr. Holmes’s interpretation of the 
x-ray films. 


And the blood smear. 

Dr. Hotes: If you could have been sure that 
the fundus of the stomach was displaced backward 
instead of forward, you could be certain it was 
liver and not spleen. 

Dr. Matiory: I agree with Dr. Richardson’s 
point. The blood picture was an excellent lead. 


Dr. RICHARDSON: 
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THE CLOSED-STAFF HOSPITAL 


lr was not very long ago — about the turn of the 
century — when those members of the public who 
required more than office care from their physicians 
or surgeons turned away with suspicion whenever 
hospital care was suggested. This attitude, doubt- 
less, was only a later expression of the justifiable 
fear that existed in the “Sairy Gamp” era when 
hospitals were either poorhouses or institutions 
for the insane and those suffering from chronic 
alcoholism. Brought up to date, this fear ex- 
pressed itself in terms of dread of “unnecessary 
cutting,” “experimentation by students” and the 
like. It forced the members of the medical pro- 
fession to compromise their ideals and to care 
for their major obstetric, medical and_ surgical 
problems in private homes, pending education of 
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the public to the advantages of hospitalization. 
Thanks to the advancement in the science as 
well as the practice of medicine, the increased 
use of hospitals as teaching centers, the develop- 
ment of new ideas in the-management and train- 
ing of the house staffs in the hospitals but, most 
of all, to the mental acuity of the patients and 
their families, this education was sufficiently far 
advanced so that hospitalization was not only 
accepted but demanded by seriously ill patients 
at the time of the outbreak of World War I. 

With this increased use it was shortly apparent 
to the profession that there were illegitimate as 
well as legitimate advantages to having a hospital 
to call on. Such evils as therapy — particularly 
surgical — without diagnosis, inadequate and in- 
competent medical care, the blocking rather than 
the facilitation of post-mortem examinations, the 
neglect of records, with resulting medicolegal com- 
plications and injustices, and many unethical finan- 
cial arrangements between unscrupulous physi- 
cians and surgeons became commonplace and were 
rapidly undoing all the educational good that had 
been accomplished with so much effort. 

Some disciplinary measures were essential. Be- 
cause the surgeon had the greater and more dra- 
matic opportunity to fall by the wayside, correc- 
tive action was first taken by this branch of the 
profession. This led to the formation of the Amer- 
ican College of Surgeons. Over the intervening 
years since its organization, this and other so- 
cieties — backed by the financial support of an 
enlightened public — have evolved a method where- 
by a maximum of control is exercised over those 
persons and tendencies in the medical profession 
that consciously or unconsciously threaten to bring 
This has been 
accomplished by keeping the services rendered 
by both the hospitals and the visiting staffs 


back the evils mentioned above. 


at the standard that is acceptable to the major- 
ity of doctors. Such hospitals as meet these stand- 
ards are rewarded by certification of accepta- 
bility. 
provement in the caliber of their resident staffs, 


This is inevitably followed by an im- 


an easing of their financial burdens through will- 
ingness of patients to pay more and promptly, 
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and an encouragement to their trustees in obtain- 
ing public support for their efforts to protect the 
local communities. 

Furthermore, this certification leads to the re- 
quirement of the hospital that the work and medi- 
cal morals of the visiting staff be kept at a high 
level. To accomplish this the hospitals — for their 
own self-protection — have created the closed-staff 
and courtesy-staff organization and denied to such 
members of the medical profession as were either 
unwilling or unable to conform to the minimum 
standards set up by the American College of Sur- 
geons and other analogous institutions the right 
to practice or care for patients within their walls. 
Those physicians and surgeons who are allowed 
membership on such closed or courtesy staffs are 
universally favorable to the arrangement and right- 
ly jealous of their professional and ethical stand- 
ards. In the light of the present-day attitude of 
the public, as represented by their financial sup- 
port of such hospitals, by their patronization of 
such staff members and by their demand for such 
facilities in cases of serious illness, it is apparent 
that this movement meets with the approval of the 
intelligent part of the patient population. 

Physicians and surgeons who have not been 
granted these privileges are prone to cry favorit- 
ism, graft in high places, coercion and so forth. 
They either ignore or know nothing of the his- 
torical background that led to the present-day 
arrangement. In particular they fail to recognize 
that any member of the medical profession, re- 
gardless of the school from which he graduated 
or the societies to which he belongs, who can 
demonstrate to fellow members in his community, 
and to the trustees of the hospital that serves his 
community, that he is technically equipped, ade- 
quately trained, ethical and desirous of keeping 
constantly up to date in his profession will have 
no difficulty in obtaining permission to practice 
in his local hospital, even though it is inspected 
and certified as meeting the minimum require- 
ments of the American College of Surgeons. They 
must not forget that such certification has the 


actual or implied support of the American Col- 
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lege of Physicians, the American Hospital Asso- 
ciation, the American Nursing Association, the 
American Red Cross and similar organizations, 
Attempts to camouflage inadequacy, incompetence 
or lack of ethics under the specious plea that 
membership in a state medical society automatically 
negates the considered judgments of the doctors’ 


peers are doomed to failure and are indefensible, 





X-RAY EXAMINATION OF RECRUITS 


It seem: quite clear from the article on “Tuber- 
culosis and Mobilization” in this issue of the 
Journal that the National Tuberculosis Association 
has made significant recommendations regarding 
the elimination of tuberculosis in those selected 
for service in the forces of the United States. It 
has recommended that Washington order x-ray 
examination of the lungs to be carried out by 
the local selective-service boards, thus rooting 
out tuberculosis at the source, with a consequent 
saving of time and money. Secondly, it points 
out that if examination is put off until the ap- 
pearance of the candidate before the induction 
board, enrollment into the service should be de- 
layed until the result of the examination is known. 
Both recommendations are sound. 

It is pertinent to consider what x-ray technic is 
best suited for such a survey of recruits. Miniature 
films are becoming increasingly popular in mass 
survey work. The 35-millimeter and 4-by-5-inch 
films are both photographic reproductions of the 
image thrown on a fluoroscopic screen, and the 
procedure is known as fluorography. The initial 
cost of equipment is high, but the cost per pic 
ture very low,’ being at least one tenth that of 
the standard 14-by-17-inch film. But factors other 
than expense influence the decision of the best 
technic. 

It has recently been shown that in carefully 
studied series of x-ray examinations 4-by-5-inch 
films failed to reveal 2.6 per cent of the cases of 
standard 


tuberculosis diagnosed by means of 


films.” * In a survey of a million recruits, assum- 
ing the incidence of tuberculosis to be 1.0 per 


cent, examination by the miniature film on this 
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basis would fail to show 260 small lesions in the 
lung. The small lesion that is unrecognizable by 
physical examination presumably represents active 
tuberculosis, and is therefore potentially a source 
of danger to the candidate as well as to those 
associated by contact with him. Further research 
will undoubtedly perfect the accuracy of the 
miniature film, but so long as an error of 2.6 per 
cent persists in the hands of competent observers 
its adoption as a weeding-out procedure does not 
seem justified. 


Spillman* has shown how the eventual cost of 
missed cases of tuberculosis in World War I has 
mounted to hundreds of millions of dollars. Since 
standard x-ray films remain the final word in the 
diagnosis of pulmonary disease not detectable by 
the usual physical examination and since most 
radiologists are not familiar with the interpreta- 
tion of the miniature reproductions, the chest ex- 
amination of all recruits by means of 14-by-17-inch 
films cannot be too strongly urged, in spite of the 
apparent economy of miniature films. 
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MEDICAL EPONYM 
HoFrFMANN’s ANODYNE 


Originally one of the secret remedies that Fried- 
rich Hoffmann (1660-1742) dispensed for a con- 
sideration, this mixture gradually became a uni- 
versal pharmacopoeial and popular medicine. The 
following translated quotation is from the second 
edition of Hoffmann’s Medicinae Rationalis Sys- 
tematicae [Theory and Practice of Medicine] (Vol. 
III, Sect. ii, p. 533. Frankfurt, 1738), “wherein 
are set forth the true fundamentals of therapy, the 
process of healing, laws of nature and of medical 


science, as well as select remedies . . .”: 

To be sure, I too have resorted fairly frequently to 
the use of correct opiates. But ever since the fortune 
of heaven bestowed on me the discovery of this pene- 
trating and pleasant-smelling liquid,— with its aro- 
matic taste and odor, formed from a portion of vitriol 
of sulfur (which, indeed, was used even by chemists of 
old as an anodyne), by a special chemical formula of 
preparation, —I have refrained from all others. Now 
this liquid, which I am accustomed to denote by the 
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name of liquid*mineral anodyne, is formed from sul- 
fur alone. It burns rapidly and fiercely and is con- 
sumed, and catches fire very quickly from the flame 
of a candle even when held away from it a distance of 
three fingers, and in a warm room it evaporates 
speedily; yet to the touch it is very cold, just like 
ice, and when thoroughly distilled and purified. it 
floats on the top of water, just like oil. The uses of 
this remedy are many, and its virtues varied: it is ad- 
mirable for soothing pain and inducing slumber, and 
it is therefore used with great advantage in sharp at- 
tacks of colic, stone, cardialgia, gout or pains of head 
and teeth. It also starts perspiration, and although 
it is very heating, it does not stir up the blood. More- 
over, it leaves no feeling of torpor or weakness in the 
head; for that reason it can be given with benefit to 
all invalids when their strength is at a low ebb, as in 
a hectic fever, and what is even more surprising, with 
an actual increase in their strength. Finally, because 
its action is first and foremost on the stomach, — in 
all stomach disorders, nausea, inflation, hypochondria, 
asthma and cardialgia,—it shows unequaled effec- 
tiveness in putting an end to flatus. 


R. W. B. 
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Ecropic Pregnancy WITH 
FataL TERMINATION 


A thirty-six-year-old primipara began to flow 
thirty-five days after a normal period and flowed 
for only two days. It was thought that her period 
was shortened because the patient’s feet had be- 
come wet. Three days after the flow ceased, she 
had a severe pain in the lower abdomen, which 
caused her to perspire freely. She was seen by 
her family physician. 

Examination revealed a temperature of 99.3°F., 
a pulse of 60 and a blood pressure of 125 systolic, 
70 diastolic. The abdomen was soft and nonten- 
der. The pain was attributed to menstrual discom- 
fort, and morphine was prescribed. Four hours 
later, the pain in the lower abdomen had subsided, 
but there was acute pain in the epigastrium. The 
temperature at this time was 96.4°F., the pulse 60, 
and the blood pressure again 125 systolic, 70 dias- 
tolic. A telephone conversation four hours later 
revealed that the patient had vomited and felt 
much better. She was seen again in four hours, 
when her pulse was rapid and she was in a seri- 
ous condition. She was taken to the hospital by 
ambulance and died on arrival. Post-mortem ex- 

*A series of selected case histories by members of the section will be 


published weekly. Comments and questions by subscribers are solicited 
and will be discussed by members of the section. 
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amination revealed rupture of the left tube and 
much free and clotted blood in the pelvis and 
abdomen. 


Comment. This case emphasizes the importance 
of appreciating that scanty flow with abdominal 
pain occurring any time after the expected men- 
strual date may mean disease and should suggest 
the possibility of ectopic pregnancy. This indi- 
cates immediate pelvic examination. No vaginal 
examination is reported to have been made in this 
case. It is really inexcusable that when this pa- 
tient was first seen the necessity for a vaginal ex- 
amination did not become apparent. Undoubtedly 
had one been made, tenderness in the pelvis would 
have led to earlier operation. It is also difficult to 
believe that, in view of the amount of blood that 
was subsequently found in the abdomen, the ini- 
tial pain in the lower abdomen, so severe as to 
cause perspiration, was not accompanied by ten- 
derness and spasm. There is no medical excuse 
for this mistaken diagnosis and subsequent fatality. 


DEATH 


DOUGHERTY — Harry L. DoucHerty, M.D., of Bos 
ton, died June 1. He was in his forty-third year. 

Dr. Dougherty received his degree from the University 
of Louisville School of Medicine in 1925. He was a mem- 
ber of the Massachusetts Medical Society and the American 
Medical Association. 

He is survived by his widow, his parents, two daugh- 
ters, two sons, four sisters and three brothers. 





MISCELLANY 


SEROLOGIC TESTS FOR THE DIAGNOSIS 
OF SYPHILIS AND GONORRHEA 


The Health Department of the City of Boston has 
announced that, effective June 1, the routine serologic 
test at the Bacteriological Laboratory for the diagnosis of 
syphilis will be the Hinton flocculation test. Temporarily, 
on request, parallel spinal-fluid and blood Wassermann 
tests will also be carried out. The Kahn test will be per- 
formed only when requested. 





NOTE 

At a meeting in Richmond, Virginia, on May 5, the 
American Branch of the International League against 
Epilepsy elected Dr. H. Houston Merritt, of Boston, presi- 
_dent, and Dr. Frederic A. Gibbs, of Boston, secretary- 
treasurer, for the ensuing year. 





CORRESPONDENCE 


QUALIFICATIONS FOR HOSPITAL-STAFF 
MEMBERSHIP 


To the Editor: My attention has been called to several 
instances in which members in good standihg in our so- 
ciety have been refused courtesy privileges in certain hos- 
pitals. In each case the physician concerned was a grad- 
uate of a school other than Class A, according to the 
usual standard of classification. 
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The reason invariably set down for the refusal to grant 
such privileges is that the American College of Surgeons 
will not certify hospitals if graduates of such schools are 
admitted to their staffs. 

There is within this state an ever-increasing group of 
these graduates who have been found qualified by the 
Massachusetts Board of Registration in Medicine, who 
have been considered capable and conscientious by the 
boards of censors of the Massachusetts Medical Society and 
who practice good medicine. This denial of hospital priv. 
ileges has in specific instances not only made the paths 
of practice dificult for these doctors, but has brought 
about actual hardship, and does not seem just to me. 

I am quite aware of our lack of jurisdiction over the 
action of the staffs of hospitals. Nevertheless I do ques. 
tion the wisdom of tacitly permitting practices which 
may at some time be held to be discriminatory, hence 
damaging, to exist within our membership. 

When it is considered that such action as is taken is in 
compliance with the rule of the American College of 
Surgeons and that the burden is placed upon the hospi- 
tal, | sometimes wonder just what the advantages of 
hospital membership in the college are. All this quite 
naturally raises the questions from whom the American 
College of Surgeons derives its authority and whether or 
not the pursuance of policies which might one day be held 
to be discriminatory upon the part of our membership 
is ethical under the standards set up by our society. 

Frank CruicksHank, M.D. 
1247 Beacon Street 
Brookline, Massachusetts 





NOTICES 


MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 

A program in_ public-health engineering, covering 
military and public-health practice, will be given at the 
Department of Biology and Public Health, Massachu- 
setts Institute of Technology from June 16 to July 25; 
the program will emphasize the application of facilities 
in public-health engineering to industrial and military 
problems of the national defense preparation. Basic 
training in chemistry and biology is required for this 
program, which is intended primarily for graduate en- 
gineers, sanitary chemists and biologists, bacteriologists, 
officers in the United States military service and others 
engaged in public-health engineering work. 





EVANS AUDITORIUM 

The third of a series of lectures by Dr. Albert B. Fer- 
guson on “Roentgenology of the Bones and Joints” will 
be delivered at Evans Auditorium, 78 East Concord 
Street, Boston, on Monday, June 9, at 7:30 p.m. 

The medical profession is invited. 





AMERICAN COLLEGE 
OF PHYSICIANS 

The twenty-sixth annual session of the American Col- 
lege of Physicians will be held in St. Paul, Minnesota, 
on April 20-24, 1942. Dr. Roger I. Lee, of Boston, 
president of the American College of Physicians, will 
have charge of the program of the general sessions an 
lectures. Dr. John A. Lepak, of St. Paul, has been ap- 
pointed general chairman; he will be in charge of the 
program of -hospital clinics and round-table discussions, 
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as well as local arrangements. Mr. Edward R. Loveland, 
executive secretary of the college, 4200 Pine Street, Phila- 
delphia, will have charge of the general management of 
the session and of the technical exhibits. 





AMERICAN CONGRESS 
OF PHYSICAL THERAPY 


The twentieth annual scientific and clinical session of 
the American Congress of Physical Therapy will be held 
September 1-5, at The Mayflower, Washington, D. C. 
Mornings will be devoted to the annual instruction course, 
and afternoons and evenings to scientific sessions. The 
seminar and convention proper will be open to physicians 
and qualified technicians. 

For information concerning the seminar and prelimi- 
nary program of the convention proper, address Amer- 
ican Congress of Physical Therapy, 30 North Michigan 
Avenue, Chicago. 

At the same time, the twenty-fifth annual meeting of 
the American Occupational Therapy Association will be 
held at The Mayflower. A combined meeting will be 
held on Wednesday, September 3. For information con- 
cerning the American Occupational Therapy Association, 
address Mrs. Meta R. Cobb, 175 Fifth Avenue, New 
York City. 





UNITED STATES CIVIL 
SERVICE EXAMINATIONS 


Public Health Nursing Consultant, $2600 to $3000 a Year 
Medical Technician, $1620 to $2000 a Year 
Junior Laboratory Helper, $1440 a Year 


The United States Civil Service Commission has an- 
nounced open competitive examinations to fill the posi- 
tions of public-health nursing consultant, medical tech- 
nician and junior laboratory helper in the United States 
Public Health Service of the Federal Security Agency. 
Full information regarding the qualifications required 
and the applications for these examinations may be ob- 
tained from the Secretary, Board of United States Civil 
Service Examiners, at any first-class or second-class post 
office, or from the United States Civil Service Commis- 
sion, Washington, D. C. 





EXAMINATIONS FOR APPOINTMENTS 
IN THE MEDICAL CORPS OF THE 
UNITED STATES NAVY 

The next examination for appointments as assistant 
surgeon (lieutenant, junior grade), United States Navy 
Medical Corps, will be held at all major Medical Depart- 
ment activities on August 11 to 15, inclusive. Applica- 
tions for this examination must be received at the Bureau 
of Medicine and Surgery, Navy Department, Washington, 
D. C., not later than July 15. 

Applicants for appointment as assistant surgeon must 
be citizens of the United States, more than twenty-one but 
less than thirty-two years of age at the time of acceptance 
of appointment, and graduates of a Class A medical 
school who have completed at least one year of intern 
training in a hospital accredited for intern training by 
the Council on Medical Education and Hospitals of the 
American Medical Association. 

A circular of information listing physical and other re- 
quirements for appointment, subjects in which applicants 
are examined, application forms and other data pertaining 
to salary, allowances and so forth may be obtained from 
the Bureau of Medicine and Surgery on request. 
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An examination*for appointment as acting assistant 
surgeon for intern training in naval hospitals accredited 
for intern training by the Council on Medical Education 
and Hospitals of the American Medical Association will 
be held at all major Medical Department activities on 
June 23 to 26, inclusive. Students in Class A medical 
schools who will complete their medical education this 
year are eligible to apply for these appointments, and if 
successful will receive their appointments approximately 
one month after the date of the examinations. Students 
in Class A medical schools who will have completed their 
third year of medical education this year are eligible to take 
this examination, and if successful will receive their ap- 
pointments on or about July 1, 1942, after they have com- 
pleted their medical education. 


Applicants for appointment as acting assistant surgeon 
for intern training must be citizens of the United States, 
more than twenty-one but less than thirty-two years of age 
at the time of acceptance of appointment. Acting as- 
sistant surgeons are appointed for a period of eighteen 
months. After the appointee has served as an intern in 
a naval hospital for twelve months, he is eligible for and 
may take the examination for appointment as assistant 
surgeon. 

A circular of information listing physical and other 
requirements for appointment as acting assistant surgeon, 
subjects in which applicants are examined, application 
forms and so forth may also be obtained from the Bureau 
of Medicine and Surgery on request. 

Assistant surgeons and acting assistant surgeons for 
intern training are appointed in the rank of lieutenant 
(junior grade), United States Navy Medical Corps. The 
pay and allowances for an officer of this rank total $2699 
per year if he has no dependents, and $3158 per year if 
he is married or has dependents. 





SOCIETY MEETINGS AND CONFERENCES 


CaLENDAR OF Boston District FOR THE WEEK BEGINNING 
Sunpay, JUNE 8 


Monpay, June 9 
12:15-1:15 p.m. Clinicopathological conference. Peter Bent Brigham 
Hospital amphitheater. 
*7:30 p.m. Roentgenology of the Bones and Joints. Dr. Albert B. 
Ferguson. Evans Auditorium. 78 East Concord Street, Boston. 


Tursvay, June 10 
12:15-1:15 p.m. Clinicoroentgenologic conference. Peter Bent Brigham 
Hospital amphitheater. 


Wepnespay, June Il 
*12 m. Clinicopathological conference. Children’s Hospital. 


*Open to the medical profession. 


June 8-9 — American Psychopathological Association. Hotel Traymore, 
Atlantic City, New Jersey. 

June 16-Juty 25 — Massachusetts Institute of Technology. Page 996. 

June 22-24 — Maine Medical Association. Marshall House, York Harbor, 
Maine. 

Sertemper 1-5 American Congress of Physical Therapy. Notice above. 

SepTemMBer 1—5 — American Occupational Therapy Association. The May- 
flower, Washington, D. C. 

Ocroser 13-24 — 1941 Graduate Fortnight of the New York Academy of 
Medicine. Page 834, issue of May 8. 

Ocroser 14-17 — American Public Health Association. Page 579, issue of 
March 27. 

Apri. 20-24, 1942 — American College of Physicians. Page 996 


District Mepicat Soctrty 
NORFOLK SOUTH 


June 11 — Page 961, issue of May 29. 
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BOOKS RECEIVED 


The receipt of the following books is acknowl- 
edged, and this listing must be regarded as a suf- 
ficient return for the courtesy of the sender. Books 
that appear to be of particular interest will be re- 
viewed as space permits. Additional information 
in regard to all listed books will be gladly 
furnished on request. 


Roentgen Interpretation. By George W. Holmes, M.D., 
roentgenologist, Massachusetts General Hospital, and clini- 
cal professor of roentgenology, Harvard Medical School; 
and Howard E. Ruggles, M.D. Sixth edition, thoroughly 
revised. 8°, cloth, 364 pp., with 246 illustrations. Phila- 
delphia: Lea and Febiger, 1941. $5.00. 

Lectures on Diseases of Children. By Sir Robert Hutchi- 
son, Bart., M.D., LL.D., F.R.C.P., consulting physician, 
London Hospital and Hospital for Sick Children, Great 
Ormond Street; and Alan Moncrief, M.D., F.R.C.P., phy- 
sician to the Children’s Department, Middlesex Hospital, 
and to outpatients, Hospital for Sick Children, and pedi- 
atrician, Queen Charlotte’s Maternity Hospital. Eighth 
edition. 8°, cloth, 471 pp., with 107 illustrations. Balti- 
more: Williams and Wilkins Company, 1940. $6.75. 
Introduction to Physical Biochemistry. By J. M. Johlin, 
Ph.D., D.Sc., associate professor of biochemistry, Vanderbilt 
University School of Medicine. 8°, cloth, 231 pp., with 10 
illustrations. New York: Paul B. Hoeber, Incorporated, 
1941. $2.75. 

Health in Iceland. By Vilmundur Jénsson, director of 
public health, Iceland. A reprint from The Report on 
Public Health in Iceland, 1938. 8°, paper, 29 pp., with 
3 charts and 1 map. Reykjavik: Rikisprentsmidjan, 1941. 
Physical Medicine: The employment of physical agents for 
diagnosis and therapy. By Frank H. Krusen, M.D., asso- 
ciate professor of physical medicine, Mayo Foundation, 
University of Minnesota, and head of Section on Physical 
Therapy, Mayo Clinic. 8°, cloth, 846 pp., with 351 illus- 
trations. Philadelphia: W. B. Saunders Company, 1941. 
$10.00. 

A Short History of Psychiatric Achievement, with a Fore- 
cast for the Future. By Nolan D. C. Lewis, M.D., pro- 
fessor of psychiatry, College of Physicians and Surgeons, 
Columbia University, and director, New York State Psy- 
chiatric Institute and Hospital. 8°, cloth, 276 pp. New 
York: W. W. Norton and Company, Incorporated, 1941. 
$3.00. 

Handbook of Anaesthetics. (Formerly by Ross and Fair- 
lie.) Revised by R. J. Minnitt, M.D. (Liverpool), D.A. 
(D.C.P. and S. Eng.), lecturer in anesthesia, University 
of Liverpool, director of anesthetics, David Lewis North- 
ern Hospital, Liverpool, and honorary anesthetist, Liver- 
pool Royal Infirmary and Liverpool Maternity Hospital. 
With chapters on local and spinal anesthesia by W. Quarry 
Wood, M.D., Ch.M., F.R.C.S.E., surgeon, Edinburgh 
Royal Infirmary. Fifth edition. 12°, cloth, 364 pp., with 
103 illustrations. Baltimore: Williams and Wilkins Com- 
pany, 1940. $4.00. 

Hutchison’s Food and the Principles of Dietetics. Revised 
by V. H. Mottram, M.A. (Cant.), professor of physiology, 
King’s College of Household and Social Science, Univer- 
sity of London; and George Graham, M.D. (Cant.), 
F.R.C.P. (Lond.), physician to St. Bartholomew’s Hospi- 
tal. Ninth edition. 8°, cloth, 648 pp., with 30 illustra- 
tions. Baltimore: Williams and Wilkins Company, 1940. 


$6.75. 
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BOOK REVIEWS 


Surgery of Modern Warfare. Vol. 1. By sixty-five con. 
tributors. Edited by Hamilton Bailey, F.R.C.S. 4°, cloth 
480 pp., with 502 illustrations. Baltimore: Williams and 
Wilkins Company, 1941. $10.00. 


This is a very timely book, and will find great useful. 
ness in training the medical personnel of our army and 
navy in the methods of traumatic surgery. It is written 
by sixty-five specialists who have had first-hand experi. 
ence with the casualties of the war in England. The 
first part of the book is devoted to general subjects such 
as burns, septic wounds, prevention of tetanus and skin 
grafting; the second half deals with wounds in the various 
organs and regions of the body. The difficult problems 
of traumatic neurosurgery are not considered but are to 
be the subject of a second volume. 

If a generalization on such a detailed work as this is 
permitted, one would say that the great advances in 
the present war are the routine débridement of fresh 
wounds, and the use of closed plaster in the treatment 
of compound fractures that are accompanied by wide. 
spread destruction of soft tissue. The principle that the 
body will handle infection in very large wounds, if al 
lowed to do so by immobilization and closed dressing, 
is associated in this country with the name of Winnett 
Orr and in Europe with Trueta. The substantiation of 
this work by such a critical writer as Bailey makes it 
obligatory that it should be adopted in this country by 
all those who are called on to do war surgery. 

The certainty of active immunization for tetanus is not 
upheld by these authors as a proved fact. They use 
prophylactic antitoxin whether or not a patient has had 
toxoid previously. This coniradicts American opinion, 
which considers active immunity to tetanus as a very 
reliable procedure. The authors record a definite clinical 
impression about the value of x-ray in the treatment of 
gas gangrene. No figures are given to prove this convic 
tion, but the impression is so favorable as to warrant its use 
routinely. 

The book has dozens of good illustrations, some of 
them done in color. This would be a monumental ¢e 
fort during peacetime. That it was produced by busy 
and harassed surgeons on war duty is a great compli 
ment to their endurance and devotion to science. 





An Introduction to Dermatology. By Norman Walker, 
Kt., M.D., LL.D., consulting physician; and G. H. Perc 
val, M.D., Ph.D., physician for diseases of the skin, Royal 
Infirmary, Edinburgh. Ten edition. 8°, cloth, 391 pp, 
with 102 plates and 96 illustrations. Wi 

and Wilkins Company, 1939. $7.00. 


This small book on dermatology has numerou: inter 
esting features. The senior author, a British dermatoio 
gist of wide experience, always writes in a very perso 
way and delves into his past contacts with patients for 
many apt cases and therapeutic results. He explains the 
derivations of many disease names, and other such bits 
of information are of interest to the reader. The descrip 
tions of disease manifestations are not so profuse as those 
in many textbooks, but the excellent color plates provide 
the student with a lifelike appearance of many skin 
eases. Many types of dermatitis are quite thoroughly dis 
cussed. Therapeutic measures are based on many yeas 
experience in clinics and private practice, and often form 
an interesting contrast with the usual methods in this 
country. Syphilis is very inadequately handled. 





